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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of-the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1983. Soil names and 
descriptions were approved in 1983. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1983. This survey was 
made cooperatively by the Soil Conservation Service and the Kansas 
Agricultural Experiment Station. It is part of the technical assistance furnished 
to the ΕΙΚ County Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Good stand of native grasses in an area of Labette and Sogn solls. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Elk County, Kansas. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. Α 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


С d rg 


John W. Tippie 
State Conservationist 
Soil Conservation Service 
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General Nature of the County 


ELK COUNTY is in the southeastern part of Kansas 
(fig. 1). It has an area of 416,333 acres, or about 650 
square miles. In 1982, it had a population of 3,541. 
Howard, the county seat and the largest town, had a 
population of 891. 

Most of ΕΙΚ County is in the Bluestem Hills major land 
resource area. The eastern third, however, is in the 
Cross Timbers major land resource area. The soils in the 
county are generally deep or moderately deep, are 
gently sloping to strongly sloping, and have a clayey 


Figure 1.—Location of Elk County in Kansas. 


subsoil. Elevation ranges from about 840 to 1,640 feet 
above sea level. 

Most of EIk County is drained by the EIk River and its 
tributaries, which flow in a southeastern direction across 
the county (fig. 2). The southwest corner of the county is 
drained by the Caney River and the northeast corner by 
the Fall River. Many lakes have been built in the 
watersheds of the ΕΙΚ and Caney Rivers. 

Farming, ranching, oil production, and services related 
to these activities are the main enterprises in the county. 
About 70 percent of the county is rangeland or pasture, 
19 percent is cropland, 6 percent is woodland, and 5 
percent consists of farmsteads, roads, and urban and 
other areas (6). Grain sorghum, wheat, soybeans, and 
hay are the principal crops. 


Climate 


Prepared by Merle J. Brown, climatologist, Kansas Agricultural 
Experiment Station, Manhattan, Kansas. 

The climate in ΕΙΚ County is typical continental, as can 
be expected of a location in the interior of a large 
landmass in the middle latitudes. This climate is 
characterized by large daily and annual variations in 
temperature. Winters are cold because of frequent 
outbreaks of polar air. The cold temperatures prevail 
from December to February. Warm summer 
temperatures prevail for about 6 months every year. 
They provide a long growing season for the crops in the 
county. Spring and fall are relatively short. 

EIk County is in the path of a fairly dependable current 


of moisture-laden air from the Gulf οἱ Mexico. 
Precipitation is heaviest late in spring and early in 
summer. Much of it falls during late-evening or nighttime 
thunderstorms. Although the total precipitation generally 
is adequate for any crop, its distribution may cause 
problems in some years. Dry periods of several weeks 
are not uncommon during the growing season. À surplus 
of precipitation often results in muddy fields, which delay 
planting and harvesting. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Howard in the period 
1951 to 1976. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 

In winter the average temperature is 35.1 degrees F, 
and the average daily minimum temperature is 23.2 
degrees. The lowest temperature on record, which 
occurred at Grenola on February 13, 1905, is -23 
degrees. In summer the average temperature is 77.7 
degrees, and the average daily maximum temperature is 
90.2 degrees. The highest recorded temperature, which 
occurred at Howard on July 14, 1954, is 115 degrees. 
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The total annual precipitation is 36.05 inches. Of this, 
25.01 inches, or about 69 percent, usually falls in April 
through September. The growing season for most crops 
falls within this period. In 2 years out of 10, the rainfall in 
April through September is less than 17.35 inches. The 
heaviest 1-day rainfall during the period of record was 
11.40 inches at Howard on July 3, 1976. 

The average seasonal snowfall is 13.7 inches. On the 
average, 13 days of the year have at least 1 inch of 
snow on the ground. The number of such days varies 
greatly from year to year. 

The sun shines 70 percent of the time possible in 
summer and 57 percent in winter. The prevailing wind is 
from the south. Average windspeed is 11 miles per hour. 
It is highest in March and April. 

Tornadoes and severe thunderstorms strike 
occasionally. These storms are usually local in extent 
and of short duration, so that the risk of damage is 
small. Hail falls during warm periods. The hailstorms are 
infrequent, however, and are of local extent. They cause 
less crop damage in this county than in western Kansas. 


Fall River 


Fall River 


Figure 2.—Drainage pattern, relief, and geology in Elk County. 
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Natural Resources 


Soil is the most important natural resource in the 
county. It provides a growing medium for range plants 
and field crops. 

Other natural resources include oil, limestone, and 
water. The limestone is quarried for use as road material, 
concrete aggregate, and agricultural lime. One of the 
largest limestone quarries in this section of the United 
States is near Moline, in the southern part of the county. 
Some limestone is sold locally, but much is shipped by 
railroad and trucks to other parts of the state and the 
Nation. Oil production is widespread. In 1981, the county 
produced about 300,000 barrels of oil. The water supply 
comes mainly from surface impoundments and streams 
(fig. 3). Many ponds and watershed lakes have been 
built throughout the county. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
Soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 


size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
Sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
Soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


Α map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
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Figure 3.—A stream used as a source of water for domestic purposes in ΕΙΚ County. 


ΕΙΚ County, Kansas 


dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
Soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 
Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 


or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. Α few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


Μαρ Unit Descriptions 


This section describes the map units in the survey 
area at two levels of detail. The general soil map units, 
called soil associations, are described first and then the 
detailed map units. The general soil map units generally 
represent the soils of major extent in the survey area. 
The detailed map units represent all of the named soils 
in the survey area. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. it is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The descriptions and names of the soils identified on 
the genera! soil map of this county do not fully agree 
with those of the soils identified on the maps of adjacent 
counties. Differences result from a better knowledge of 
Soils, modifications of series concepts, a higher or lower 
intensity of mapping, and variations in the extent of the 
soils in the counties. 


1. Niotaze-Darnell-Stephenville Association 


Moderately deep and shallow, gently sloping to steep, 
somewhat poorly drained and well drained soils that 
have a clayey or loamy subsoil; on uplands 

This association is on narrow ridgetops and side 
slopes. Intermittent drainageways are common. in places 
stones and boulders are on the surface. Slopes range 
from 1 to 35 percent. 

This association makes up about 5 percent of the 
county. It is about 26 percent Niotaze soils, 24 percent 


Darnell soils, 24 percent Stephenville soils, and 26 
percent minor soils (fig. 4). 

The moderately deep, somewhat poorly drained 
Niotaze soils formed in material weathered from shale 
interbedded with sandstone. These moderately sloping 
to steep soils are on narrow ridgetops and side slopes. 
Typically, the surface layer is very dark grayish brown 
cobbly fine sandy loam about 3 inches thick. The 
subsurface layer is pale brown, mottled fine sandy loam 
about 4 inches thick. The subsoil is about 23 inches 
thick. The upper part is strong brown, firm silty clay. The 
next part is light olive brown, mottled, very firm silty clay. 
The lower part is grayish brown, mottled, very firm clay. 
Clayey shale bedrock is at a depth of about 30 inches. 

The shallow, well drained Darnell soils formed іп 
sandstone residuum. These gently sloping to steep soils 
are on ridgetops and side slopes. Typically, the surface 
layer is very dark grayish brown fine sandy loam about 4 
inches thick. The subsoil is dark yellowish brown, very 
friable gravelly fine sandy loam about 8 inches thick. 
Sandstone bedrock is at a depth of about 12 inches. 

The moderately deep, well drained Stephenville soils 
formed in sandstone residuum. These gently sloping and 
moderately sloping soils are on ridgetops. Typically, the 
surface layer is dark brown fine sandy loam about 6 
inches thick. The subsurface layer is dark yellowish 
brown fine sandy loam about 5 inches thick. The subsoil 
is yellowish red, firm sandy clay loam about 21 inches 
thick. It is mottled in the lower part. Sandstone bedrock 
is at a depth of about 32 inches. 

Minor in this association are Prue, Steedman, and 
Verdigris soils and numerous sandstone outcrops. The 
deep Prue soils are on foot slopes. The moderately well 
drained Steedman soils are on ridgetops and side 
Slopes. The deep, silty Verdigris soils are on flood plains 
along drainageways. 

This association is used mainly as range. Some areas 
along the foot slopes and drainageways are used for 
cultivated crops. Much of the acreage is covered with 
blackjack oak and post oak. The main concerns in 
managing range are controlling excess brush and 
maintaining a vigorous stand of desirable grasses. 


2. Steedman-Dennis-Eram Association 
Moderately deep and deep, gently sloping to strongly 


sloping, moderately well drained soils that have a 
dominantly clayey subsoil; on uplands 
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Figure 4.—Typical pattern of soils and underlying material in the Niotaze-Darnell-Stephenville association. 


This association is on convex ridgetops and side 
slopes that are dissected by intermittent drainageways. 
Slopes range from 1 to 20 percent. 

This association makes up about 25 percent οἱ the 
county. It is about 48 percent Steedman soils, 13 
percent Dennis soils, 10 percent Eram soils, and 29 
percent minor soils (fig. 5). 

The moderately deep Steedman soils formed in shale 
residuum. These moderately sloping and strongly sloping 
soils are on ridgetops and side slopes. Typically, the 
surface layer is very dark grayish brown stony loam 
about 7 inches thick. The subsoil is silty clay about 29 
inches thick. The upper part is dark brown, mottled, and 
firm; the next part is brown, mottled, and very firm; and 
the lower part is grayish brown and light olive brown and 
is very firm. Clayey shale bedrock is at a depth of about 
36 inches. 

The deep Dennis soils formed in shale residuum. 
These gently sloping and moderately sloping soils are on 
side slopes or foot slopes. Typically, the surface layer is 
very dark brown silt loam about 13 inches thick. The 
subsoil extends to a depth of more than 60 inches. The 


upper part is dark brown, mottled, friable silty clay loam; 
the next part is brown and dark yellowish brown, mottled, 
very firm silty clay; and the lower part is strong brown, 
mottied, extremely firm silty clay. 

The moderately deep Eram soils formed in shale 
residuum. These gently sloping and moderately sloping 
soils are on ridgetops and side slopes. Typically, the 
surface layer is very dark grayish brown silt loam about 
10 inches thick. The subsoil is about 23 inches thick. 
The upper part is dark brown, firm silty clay loam, and 
the lower part is grayish brown, mottled, firm and very 
firm silty clay. Shale bedrock is at a depth of about 33 
inches. 

The minor soils in this association are the Clime, 
Darnell, Niotaze, Sogn, and Stephenville soils. The 
calcareous Clime soils are on side slopes. The 
somewhat poorly drained Niotaze soils are on ridgetops 
and side slopes. The well drained Stephenville soils and 
the shallow Darnell and Sogn soils are on ridgetops. 

This association is used mostly as range. Some areas 
on ridgetops and foot slopes are used for hay or 
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Figure 5.—Typlical pattern of solls and underlying material In the Steedman-Dennis-Eram association. 


cultivated crops. The main concern in managing range is 
maintaining a vigorous stand of desirable grasses. 


3. Florence-Martin Association 


Deep, gently sloping to strongly sloping, well drained and 
moderately well drained soils that have a dominantly 
clayey or cherty clay subsoil; on uplands 

The association is in an area called the Flint Hills. It 
consists of soils on ridgetops and side slopes that are 
dissected by many drainageways. Slopes range from 1 
to 12 percent. 

This association makes up about 3 percent of the 
county. It is about 40 percent Florence soils, 35 percent 
Martin soils, and 25 percent minor soils (fig. 6). 

The well drained Florence soils formed in cherty 
limestone residuum. These gently sloping to strongly 
sloping soils are on rounded ridgetops and side slopes. 
Typically, the surface layer is very dark brown cherty silt 
loam about 6 inches thick. The subsurface layer is very 
dark brown very cherty silt loam about 6 inches thick. 
The subsoil is about 37 inches thick. The upper part is 
very dark grayish brown, firm extremely cherty silty clay 


loam. The next part is dark red and dark brown, very firm 
extremely cherty silty clay. The lower part is dark red, 
mottled, extremely firm extremely cherty clay. Cherty 
limestone bedrock is at a depth of about 49 inches. 

The moderately well drained Martin soils formed in 
colluvium or material weathered from shale. These gently 
sloping to moderately sloping soils are on foot slopes 
and the lower side slopes. Typically, the surface layer is 
black silty clay loam about 9 inches thick. The subsoil is 
silty clay about 46 inches thick. The upper part is very 
dark gray and firm; the next part is dark grayish brown, 
mottled, and very firm; and the lower part is grayish 
brown, mottled, and very firm. The substratum to a depth 
of about 60 inches is light brownish gray, mottled silty 
clay. 

The minor soils in this association are the Clime, 
Dwight, Ivan, Labette, and Sogn soils. The calcareous 
Clime soils are on side slopes and foot slopes. The 
sodium affected Dwight soils are on ridgetops. The 
calcareous lvan soils are on narrow flood plains. The 
moderately deep Labette soils are on ridgetops. The 
shallow Sogn soils also are on ridgetops. 
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Figure 6.—Typical pattern of soils and underlying material in the Florence-Martin association. 


This association is used almost entirely as range. A 
few areas on foot slopes are used for cultivated crops or 
hay. The main concern in managing range is maintaining 
a vigorous stand of native grasses. 


4. Mason-Verdigris-Lanton Association 


Deep, nearly level, well drained and somewhat poorly 
drained soils that have a silty subsoil; on stream terraces 
and flood plains 

This association is on bottom land along the major 
streams in the county. It is subject to flooding. Slopes 
range from O to 2 percent. 

This association makes up about 8 percent of the 
county. It is about 34 percent Mason soils, 33 percent 
Verdigris soils, 19 percent Lanton soils, and 14 percent 
minor soils. 

The well drained Mason soils formed in silty alluvium 
on stream terraces. Typically, the surface layer is very 
dark grayish brown silt loam about 7 inches thick. The 
subsurface layer also is very dark grayish brown silt loam 


about 7 inches thick. The subsoil is firm silty clay loam 
about 32 inches thick. The upper part is dark brown, and 
the lower part is brown. The substratum to a depth of 
about 60 inches is dark yellowish brown, calcareous silty 
clay loam. 

The well drained Verdigris soils formed in silty alluvium 
on flood plains. Typically, the surface layer is very dark 
grayish brown silt loam about 7 inches thick. The 
subsurface layer is dark brown, friable silt loam about 20 
inches thick. The next layer also is dark brown, friable 
silt loam. It is about 27 inches thick. The substratum to a 
depth of about 60 inches is dark grayish brown silt loam. 

The somewhat poorly drained Lanton soils formed in 
alluvium on flood plains. Typically, the surface layer is 
very dark gray silty clay loam about 7 inches thick. The 
subsurface layer is silty clay loam about 29 inches thick. 
The upper part is very dark gray, and the lower part is 
black and mottled. The substratum to a depth of about 
60 inches is dark grayish brown, mottled silty clay. 
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Figure 7.—Typical pattern of soils and underlying materlal in the Clime-Sogn-Labette association. 


The minor soils in this association are the Ivan and 
Osage soils. The calcareous Ivan soils are similar to the 
Verdigris soils. The poorly drained Osage soils are in 
slightly concave areas on flood plains. 

This association is used almost entirely for cultivated 
crops, cool-season pasture, and hay. A few small areas 
are used as woodland or range. The main crops are 
corn, soybeans, sorghum, wheat, and alfalfa. The main 
concerns of management are controlling flooding and 
maintaining good tilth and fertility. A surface drainage 
system is needed in some areas of the Lanton soils. 


5. Clime-Sogn-Labette Association 


Moderately deep and shallow, nearly level to moderately 
steep, well drained and somewhat excessively drained 
soils that have a clayey or silty subsoil: on uplands 


This association is on ridgetops and side slopes that 
are dissected by many drainageways and creeks. Slopes 
range from 0 to 30 percent. 

This association makes up about 30 percent of the 
county. It is about 35 percent Clime soils, 22 percent 
Sogn soils, 11 percent Labette soils, and 32 percent 
minor soils (fig. 7). 

The moderately deep, well drained Clime soils formed 
in material weathered from calcareous, clayey shale. 
These moderately sloping to moderately steep soils are 
on side slopes. Typically, the surface layer is black, 
calcareous silty clay about 10 inches thick. The subsoil is 
calcareous, very firm silty clay about 14 inches thick. The 
upper part is very dark grayish brown, and the lower part 
is dark grayish brown. The substratum is olive, 
calcareous silty clay. Calcareous, clayey shale bedrock is 
at a depth of about 31 inches. 
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Figure 8.— Typical pattern of solls and underlying material іп the Eram-Kenoma-Catoosa association. 


The shallow, somewhat excessively drained Sogn soils 
formed in limestone residuum. These nearly level to 
strongly sloping soils are on ridgetops and the upper 
side slopes. Typically, the surface layer is very dark gray 
silly clay loam about 8 inches thick. Hard limestone 
bedrock is at a depth of about 8 inches. 

The moderately deep, well drained Labette soils 
formed in material weathered from interbedded 
limestone and clayey shale. These nearly level to 
moderately sloping soils are on ridgetops. Typically, the 
surface layer ís very dark brown silty clay loam about 9 
inches thick. The subsoil is about 21 inches thick. The 
upper part is dark brown, firm silty clay loam, and the 
lower part is dark reddish brown, very firm silty clay. 
Hard limestone bedrock is at a depth of. about 30 inches. 

Minor in this association are Eram, Ivan, and Martin 
soils and rock outcrops. The moderately well drained 
Eram soils are on side slopes. The deep Ivan soils are 
on flood plains. The deep Martin soils are on the lower 
side slopes and foot slopes. The rock outcrops are 
intermingled with the Sogn soil on the ridgetops. 


This association is used primarily as range. Some 
small areas on foot slopes are used for hay or cultivated 
crops. Maintaining the growth and vigor of desirable 
grasses is the main concern of management. 


6. Eram-Kenoma-Catoosa Association 


Moderately deep.and deep, nearly level to moderately 

sloping, moderately well drained and well drained soils 
that have a clayey or silty subsoil; on uplands and high 
terraces 

This association is on broad ridgetops and side slopes. 
Intermittent drainageways are common. Slopes range 
from 0 to 8 percent. 

This association makes up about 29 percent of the 
county. It is about 27 percent Eram soils, 13 percent 
Kenoma soils, 12 percent Catoosa soils, and 48 percent 
minor soils (fig. 8). 

The moderately deep, moderately well drained Eram 
soils formed in shale residuum. These gently sloping and 
moderately sloping soils are on ridgetops and side 
slopes. Typically, the surface layer is very dark grayish 
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brown silt loam about 10 inches thick. The subsoil is 
about 23 inches thick. The upper part is dark brown, firm 
silty clay loam, and the lower part is grayish brown, 
mottled, firm and very firm silty clay. Shale bedrock is at 
a depth of about 33 inches. 

The deep, moderately well drained Kenoma soils 
formed in old alluvial sediments or in shale residuum. 
These gently sloping soils are on ridgetops and high 
terraces. Typically, the surface layer is very dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
mottled, very firm and extremely firm silty clay about 42 
inches thick. The upper part is dark brown, and the lower 
part is dark yellowish brown. The substratum to a depth 
of about 60 inches is yellowish brown, mottled silty clay. 

The moderately deep, well drained Catoosa soils 
formed in limestone residuum. These nearly level to 
moderately sloping soils are on ridgetops and the upper 
side slopes. Typically, the surface layer is dark brown silt 
loam about 10 inches thick. The subsoil is dark reddish 
brown silty clay loam about 24 inches thick. The upper 
part is friable, and the lower part is firm. Hard limestone 
bedrock is at a depth of about 34 inches. 

The minor soils in this association are the Dennis, 
Martin, Mason, Sogn, Verdigris, and Woodson soils. 
Dennis and Martin soils are similar to one or more of the 
major soils and are in similar landscape positions. The 
deep Mason soils are on stream terraces that are 
subject to rare flooding. The shallow Sogn soils are on 
the upper side slopes. The deep, silty Verdigris soils are 
on flood plains. The somewhat poorly drained Woodson 
soils are on upland flats. 

This association generally is used for range or for 
cultivated crops. Some areas are used for hay. 
Controlling erosion and conserving moisture are 
concerns in managing cropland. Maintaining and 
improving the production of desirable grasses are 
concerns in managing range. 


Detailed Soil Map Units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 
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Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Dennis silt loam, 1 to 4 percent slopes, is one 
of several phases in the Dennis series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soi! 
complex consists of two or more soils, or one or more 
Soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Clime- 
Sogn complex, 5 to 20 percent slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, quarries, is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

The descriptions and names of the soils identified on 
the detailed soil maps of this county do not fully agree 
with those of the soils identified on the maps of adjacent 
counties. Differences result from a better knowledge of 
soils, modifications of series concepts, a higher or lower 
intensity of mapping, and variations in the extent of the 
soils in the counties. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Ba--Bates fine sandy loam, 1 to 4 percent slopes. 
This moderately deep, gently sloping, well drained soil is 
on ridgetops and the upper side slopes. Individual areas 
are irregular in shape and range from 10 to 200 acres in 
size. 
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Typically, the surface layer is very dark grayish brown 
fine sandy loam about 10 inches thick. The subsoil is 
about 22 inches thick. The upper part is dark brown, 
friable loam, and the lower part is dark yellowish brown, 
mottled, friable clay loam. Soft sandstone bedrock is at a 
depth of about 32 inches. 

Included with this soil in mapping are small areas of 
the moderately well drained Eram soils, which make up 5 
to 10 percent of the map unit. These soils are 20 to 40 
inches deep over clayey shale. They are in positions on 
the landscape similar to those of the Bates soil. 

Permeability is moderate in the Bates soil, and 
available water capacity is low. Surface runoff is medium. 
Tilth is good. Root development is restricted below a 
depth of about 32 inches. 

About half of the acreage is used for cultivated crops. 
The rest is used as hayland or range. This soil is 
moderately well suited to wheat, soybeans, and grain 
sorghum. Erosion is a hazard if the soil is cultivated. A 
system of conservation tillage that leaves ail or part of 
the crop residue on the surface, terraces, grassed 
waterways, and contour farming help to prevent 
excessive soil loss. Returning crop residue to the soil 
improves fertility and helps to maintain good tilth. 

The native vegetation is dominantly big bluestem, little 
bluestem, switchgrass, and indiangrass. Overgrazing 
reduces the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and weeds, such as broom sedge, 
Baldwin ironweed, and lanceleaf ragweed. Proper 
stocking rates and a scheduled deferment of grazing 
during the growing season help to keep the range 
productive. Invasion of brushy plants, such as sumac, 
blackberry, and eastern redcedar, is a problem in some 
areas. Timely burning helps to control most of these 
plants. Range seeding is needed to restore the 
productivity of abandoned cropland. 

This soil is well suited to dwellings without basements 
and moderately well suited to dwellings with basements. 
The depth to bedrock is a limitation on sites for dwellings 
with basements, but the rock is rippable and can be 
excavated. 

This soil is generally unsuited to septic tank absorption 
fields and is poorly suited to sewage lagoons because of 
the depth to bedrock. During the construction of sewage 
lagoons, fill material should be borrowed or the bedrock 
ripped. Sealing the bottom of the lagoon helps to 
prevent excessive seepage into fractures in the bedrock. 

The land capability classification is He, and the range 
site is Loamy Upland. 


Bb—Bates loam, 4 to 7 percent slopes. This 
moderately deep, moderately sloping, well drained soil is 
on side slopes. Individual areas are irregular in shape 
and range from 10 to 200 acres in size. 
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Typically, the surface layer is very dark grayish brown 
loam about 10 inches thick. The subsoil is clay loam 
about 16 inches thick. The upper part is dark brown and 
friable, and the lower part is brown, mottled, and firm. 
Sandy shale and soft sandstone bedrock is at a depth of 
about 26 inches. 

Included with this soil in mapping are small areas of 
the moderately well drained Eram soils, which make up 5 
to 10 percent of the map unit. These soils are 20 to 40 
inches deep over clayey shale. They are in landscape 
positions similar to those of the Bates soil. 

Permeability is moderate in the Bates soil, and 
available water capacity is low. Surface runoff is medium. 
Tilth is good. Root development is restricted below a 
depth of about 26 inches. 

Most areas are used as range. Some areas have been 
reseeded to pasture, and a few areas are used as 
cropland. This soil is moderately well suited to wheat, 
Soybeans, and grain sorghum. Erosion is a hazard if the 
soil is cultivated. A system of conservation tillage that 
leaves all or part of the crop residue on the surface, 
terraces, grassed waterways, and contour farming help 
to prevent excessive soil loss. Returning crop residue to 
the soil improves fertility and helps to maintain good tilth. 

The native vegetation is dominantly big bluestem, little 
bluestem, switchgrass, and indiangrass. Overgrazing 
reduces the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and weeds, such as broom sedge, 
Baldwin ironweed, and lanceleaf ragweed. Proper 
Stocking rates and a scheduled deferment of grazing 
during the growing season help to keep the range 
productive. Invasion of brushy plants, such as sumac, 
blackberry, and eastern redcedar, is a problem in some 
areas. Timely burning helps to control most of these 
plants. Range seeding is needed to restore the 
productivity of abandoned cropland. 

This soil is well suited to dwellings without basements 
and moderately well suited to dwellings with basements. 
The depth to bedrock is a limitation on sites for dwellings 
with basements, but the rock is rippable and can be 
excavated. 

This soil is generally unsuited to septic tank absorption 
fields and is poorly suited to sewage lagoons because of 
the depth to bedrock. During the construction of sewage 
lagoons, fill material should be borrowed or the bedrock 
ripped. Sealing the bottom of the lagoon helps to 
prevent excessive seepage into fractures in the bedrock. 

The land capability classification is llle, and the range 
site is Loamy Upland. 


Bf—Benfield cherty silt loam, 4 to 10 percent 
slopes. This moderately deep, moderately sloping, well 
drained soil is on side slopes. Individual areas are 
irregular in shape and range from 20 to 300 acres in 
size. 
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Typically, the surface layer is very dark brown cherty 
silt loam about 10 inches thick. The subsoil is about 26 
inches thick. The upper part is very dark grayish brown, 
firm cherty silty clay loam. The next part is brown, 
mottled, firm silty clay loam and brown and yellowish 
brown, very firm silty clay. The lower part is grayish 
brown, mottled, calcareous cherty silty clay loam. 
Calcareous, clayey shale bedrock is at a depth of about 
36 inches. In places the subsoil is extremely cherty silty 
clay. 

Included with this soil in mapping are some small 
areas of Clime and Labette soils. The calcareous Clime 
soils are on the upper side slopes. Labette soils contain 
less chert than the Benfield soil. They are on ridgetops. 


Included soils make up about 15 percent of the map unit. 


Permeability is slow in the Benfield soil, and available 
water capacity is low. Surface runoff is rapid. The shrink- 
Swell potential is high in the subsoil. Root development 
is restricted below a depth of about 36 inches. 

Nearly all areas are used as range. Because of the 
chert fragments in the surface layer and a severe 
erosion hazard, this soil is generally unsuited to 
cultivated crops. It is better suited to range. The native 
vegetation is dominantly big bluestem, little bluestem, 
and indiangrass. In overused areas these grasses are 
replaced by less productive grasses and weeds. 
Management that maintains an adequate vegetative 
cover and ground mulch improves the moisture supply 
by reducing the runoff rate. Proper stocking rates, a 
uniform distribution of grazing, timely burning, and a 
scheduled deferment of grazing during the growing 
season help to keep the range productive. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with suitable coarse material help to 
prevent the structural damage caused by shrinking and 
swelling. 

Because of the depth to bedrock and the slow 
permeability, this soil is generally unsuited to septic tank 
absorption fields. It is poorly suited to sewage lagoons 
because of the depth to bedrock and the slope. Some 
slope modification helps to keep surface water from 
entering the lagoon. During the construction of the 
lagoon, fill material should be borrowed or the bedrock 
ripped. Sealing the bottom of the lagoon helps to 
prevent excessive seepage into fractures in the bedrock. 

The land capability classification is Vle, and the range 
site is Loamy Upland. 


Cd—Catoosa silt loam, 0 to 2 percent slopes. This 
moderately deep, nearly level, well drained soil is on 
ridgetops and the upper side slopes. Individual areas are 
irregular in shape and range from 10 to 500 acres in 
size. 

Typically, the surface layer is dark brown silt loam 
about 10 inches thick. The subsoil is dark reddish brown 
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silty clay loam about 24 inches thick. The upper part is 
friable, and the lower part is firm. Hard limestone 
bedrock is at a depth of about 34 inches. In some areas 
the depth to bedrock is more than 40 inches, and in 
other areas the subsoil is silty clay. 

Included with this soil in mapping are small areas of 
the shallow Sogn soils, which make up 5 to 10 percent 
of the map unit. These soils are generally lower on the 
landscape than the Catoosa soil. 

Permeability and available water capacity are 
moderate in the Catoosa soil. Surface runoff is slow. 
Tilth is good. The shrink-swell potential is moderate in 
the subsoil. Root development is restricted below a 
depth of about 34 inches. 

About two-thirds of the acreage is used for cultivated 
crops. The rest is used as hay meadows or range. This 
soil is well suited to wheat, soybeans, and grain 
sorghum. Erosion is a hazard if the more sloping areas 
are cultivated. Also, soil blowing is a hazard if the 
surface has an inadequate plant cover in the spring. A 
system of conservation tillage that leaves all or part of 
the crop residue on the surface, terraces, grassed 
waterways, and contour farming help to prevent 
excessive soil loss. Returning crop residue to the soil 
improves fertility and helps to maintain good tilth. 

The native vegetation is dominantly big bluestem, little 
bluestem, switchgrass, and indiangrass. Overgrazing 
reduces the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and weeds, such as silver bluestem, 
Baldwin ironweed, and western ragweed. Proper stocking 
rates and a scheduled deferment of grazing during the 
growing season help to keep the range productive. 
Invasion of brushy plants, such as buckbrush, 
osageorange, and eastern redcedar, is a problem in 
some areas. Timely burning helps to control these 
plants. Range seeding is needed to restore the 
productivity of abandoned cropland. 

This soil is only moderately well suited to dwellings 
without basements because the shrink-sweli potential 
and the depth to bedrock are limitations. Because of the 
depth to bedrock, the soil is poorly suited to dwellings 
with basements. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with suitable coarse material around the foundations help 
to prevent the damage to buildings caused by shrinking 
and swelling. The areas where the depth to bedrock is 
more than 40 inches generally can be used as sites for 
dwellings with basements. 

This soil is generally unsuited to septic tank absorption 
fields and is poorly suited to sewage lagoons because of 
the depth to bedrock. The areas where the depth to 
bedrock is more than 40 inches generally can be used 
as sites for lagoons. 

The land capability classification is lle, and the range 
site is Loamy Upland. 


16 


Cf—Catoosa-Sogn complex, 0 to 8 percent slopes. 
These nearly level to moderately sloping soils are on 
ridgetops and side slopes. The moderately deep, well 
drained Catoosa soil is on slopes above the Sogn soil. 
The shallow, somewhat excessively drained Sogn soil is 
near rock outcrops. Individual areas are irregular in 
shape and range from 20 to several hundred acres in 
size. They are about 55 percent Catoosa soil and about 
35 percent Sogn soil. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Catoosa soil has a surface layer of dark 
brown silt loam about 9 inches thick. The subsoil is silty 
clay loam about 17 inches thick. The upper part is dark 
brown and friable, and the lower part is reddish brown 
and firm. Hard limestone bedrock is at a depth of about 
26 inches. In places the subsoil is silty clay. 

Typically, the Sogn soil has a surface layer of dark 
brown silty clay loam about 8 inches thick. Hard 
limestone bedrock is at a depth of about 8 inches. 

Included with these soils in mapping are small areas of 
Clime and Eram soils and limestone outcrops. The 
calcareous Clime soils and the moderately well drained 
Eram soils are underlain by ciayey shale. They are in 
areas below the limestone outcrops. Included areas 
make up about 10 percent of the map unit. 

Permeability is moderate in the Catoosa and Sogn 
soils. Available water capacity is low in the Catoosa soil 
and very low in the Sogn soil. Surface runoff is medium 
on the Catoosa soil and rapid on the Sogn soil. The 
shrink-swell potential is moderate in both soils. Root 
development is restricted below a depth of about 26 
inches in the Catoosa soil and about 8 inches in the 
Sogn soil. 

Nearly all areas are used as range. Some of the less 
rocky areas are used as hay meadows. Because of a 
severe hazard of erosion, these soils are generally 
unsuited to cultivated crops. The soils are better suited 
to range. The dominant native grasses on the Catoosa 
soil are big bluestem, little bluestem, switchgrass, and 
indiangrass. Little bluestem and sideoats grama are 
more common on the Sogn soil. Overgrazing reduces 
the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and weeds, such as annual 
broomweed, prairie threeawn, and ragweed. Proper 
stocking rates, a uniform distribution of grazing, brush 
management, and a scheduled deferment of grazing 
during the growing season help to keep the range 
productive. Some areas may have a dense growth of 
brushy plants, such as eastern redcedar, osageorange, 
and sumac. Brush management may be needed in these 
areas. Burning in the spring helps to control the woody 
plants. Pond sites are limited because of the 
shallowness to bedrock. 
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The Catoosa soil is generally unsuited to dwellings 
with basements because of the depth to bedrock. it is 
only moderately well suited to dwellings without 
basements because the shrink-swell potential and the 
depth to bedrock are limitations. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with suitable coarse material around the 
foundations help to prevent the structural damage 
caused by shrinking and swelling. 

The Catoosa soil is generally unsuited to septic tank 
absorption fields and sewage lagoons because of the 
depth to bedrock. Deeper soils on the adjacent foot 
slopes are better sites for lagoons. 

The Sogn soil is generally unsuited to building site 
development because of the shallow depth to bedrock. 

The land capability classification is Vle. The Catoosa 
soil is in Loamy Upland range site, and the Sogn soil is 
in Shallow Limy range site. 


Ck—Clime stony silty clay loam, 20 to 30 percent 
slopes. This moderately deep, moderately steep, well 
drained soil is on the sides of bluffs along the larger 
creeks. Numerous scattered limestone rocks are on the 
surface. They are 1 to 2 feet in diameter and 10 to 30 
feet apart. Individual areas are long and narrow and 
range from 20 to 300 acres in size. 

Typically, the surface layer is very dark gray, 
calcareous stony silty clay loam about 10 inches thick. 
The subsoil is about 17 inches thick. The upper part is 
dark grayish brown, very firm, calcareous silty clay, and 
the lower part is gray, mottled, firm, calcareous silty clay 
loam. The substratum is grayish brown, calcareous shaly 
silty clay loam. Calcareous, shaly bedrock is at a depth 
of about 33 inches. In some areas the depth to bedrock 
is less than 20 inches. In a few areas the soil contains 
chert. In places the subsoil is reddish brown. 

Permeability is slow, and available water capacity is 
low. Surface runoff is rapid. The shrink-swell potential is 
moderate in the subsoil. Root development is restricted 
below a depth of about 33 inches. 

Nearly all areas are used as range (fig. 9). Because of 
a severe hazard of erosion, the slope, and the many 
stones on the surface, this soil is unsuited to cultivated 
crops. It is better suited to range or wildlife habitat. It 
generally supports highly diverse plant species that 
provide shelter for wildlife. The native vegetation 
dominantly is little bluestem, big bluestem, indiangrass, 
and sideoats grama. Prescribed burning can help to 
maintain a desirable balance of woody plants and 
grasses. Because of the slope and the many stones on 
the surface, many areas are infrequently used by 
livestock. As a result, measures that improve the 
distribution of grazing are needed. Examples are well 
distributed watering and salting facilities, prescribed 
burning, and properly located fences. 
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Figure 9.—Range in excellent condition in an area of Clime stony silty clay loam, 20 to 30 percent slopes. The grasses conceal the 
numerous stones on the surface. 


This soil is generally unsuited to building site 
development because of the moderately steep slopes. 

The land capability classification is Vile, and the range 
site is Limy Upland. 


Cm—Clime silty clay, 3 to 7 percent slopes. This 
moderately deep, moderately sloping, well drained soil is 
on ridgetops and side slopes. Individual areas are 
irregular in shape and range from 10 to 100 acres in 
size. 

Typically, the surface layer is black, calcareous silty 
clay about 10 inches thick. The subsoil is very firm, 
calcareous silty clay about 14 inches thick. It is dark 


grayish brown in the upper part and light olive brown in 
the lower part. The substratum is grayish brown and 
olive, calcareous silty clay. Clayey shale bedrock is at a 
depth of about 31 inches. In some areas the soil is 
noncalcareous throughout. In other areas the subsoil is 
reddish brown. 

Included with this soil in mapping are small areas of 
the deep, noncalcareous Martin soils, which make up 
about 10 percent of the map unit. These soils are on the 
lower side slopes. 

Permeability is slow in the Clime soil, and available 
water capacity is low. Surface runoff is rapid. The shrink- 
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swell potential is moderate in the subsoil. The surface 
layer is firm and difficult to till. Root development is 
restricted below a depth of about 31 inches. 

Most areas are used as range. Α few areas are used 
for cultivated crops, and some are abandoned cropland 
or have been reseeded to grasses. This soil is poorly 
suited to cultivated crops. The main crops are wheat and 
grain sorghum. Erosion is a hazard in cultivated areas. Α 
system of conservation tillage that leaves all or part of 
the crop residue on the surface, terraces, grassed 
waterways, and contour farming help to prevent 
excessive soil loss. Returning crop residue to the soil 
and adding other organic material help to maintain 
fertility and improve tilth. The crop residue also improves 
the infiltration rate and reduces the runoff rate, thereby 
conserving moisture. 

This soil is suited to grasses for hay or grazing. The 
native vegetation is dominantly little bluestem, big 
bluestem, indiangrass, and sideoats grama. In overused 
areas these grasses are replaced by less productive 
grasses and by weeds. Management that maintains an 
adequate vegetative cover and ground mulch improves 
the moisture supply by reducing the runoff rate. Range 
seeding is needed to restore the productivity of 
abandoned cropland. Proper stocking rates, a uniform 
distribution of grazing, prescribed burning, a scheduled 
deferment of grazing during the growing season, and 
restricted use during prolonged wet periods help to keep 
the range productive. Applications of fertilizer increase 
the production of pasture grasses. 

This soil is only moderately well suited to dwellings 
because the shrink-swell potential is a limitation. The 
depth to bedrock also is a limitation on sites for 
dwellings with basements, but the rock is generally soft 
and can easily be excavated. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with suitable coarse material help to prevent 
the structural damage caused by shrinking and swelling. 

Because of the depth to bedrock, this soil is generally 
unsuited to septic tank absorption fields and is poorly 
suited to sewage lagoons. The deep included soils on 
the lower side slopes are better suited to lagoons. 

The land capability classification is IVe, and the range 
site is Limy Upland. 


Cs—Clime-Sogn complex, 5 to 20 percent slopes. 
These moderately sloping and strongly sloping soils are 
on side slopes and ridgetops that are dissected by many 
drainageways. Very narrow bands of exposed limestone 
bedrock are common. The moderately deep, well drained 
Clime soil is generally in the more sloping areas, and the 
shallow, somewhat excessively drained Sogn soil is in 
the less sloping areas. Individual areas are irregular in 
shape and range from 20 to a few thousand acres in 
size. They are about 65 percent Clime soil and 20 
percent Sogn soil. The two soils occur as alternating 
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bands so closely intermingled or so narrow that mapping 
them separately is not practical. 

Typically, the Clime soil has a surface layer of black, 
calcareous silty clay about 10 inches thick. The subsoil is 
very firm, calcareous silty clay about 14 inches thick. The 
upper part is very dark grayish brown, and the lower part 
is dark grayish brown. The substratum is olive, mottled, 
calcareous silty clay. Calcareous, clayey shale bedrock is 
at a depth of about 31 inches. In places the subsoil is 
reddish brown. 

Typically, the Sogn soil has a surface layer of very 
dark gray silty clay loam about 8 inches thick. Hard 
limestone bedrock is at a depth of about 8 inches. 

Included with these soils in mapping are small areas of 
Dwight, Eram, Labette, and Martin soils and rock 
outcrops. All of the included soils are noncalcareous 
throughout. Dwight soils are affected by sodium salts. 
They are nearly level and are on ridgetops. The 
moderately well drained Eram soils are in landscape 
positions similar to those of the Clime soil. Labette soils 
are 20 to 40 inches deep over limestone. They are 
generally higher on the landscape than the Sogn soil. 
The deep Martin soils are on the lower side slopes. The 
rock outcrops are along the breaks, in the steeper areas, 
and on side slopes, generally below the Sogn soil. 
Included areas make up about 15 percent of the map 
unit. 

Permeability is slow in the Clime soil and moderate in 
the Sogn soil. Available water capacity is low in the 
Clime soil and very low in the Sogn soil. Surface runoft is 
rapid on both soils. Root development is restricted below 
a depth of about 31 inches in the Clime soil and about 8 
inches in the Sogn soil. The shrink-swell potential is 
moderate in both soils. 

Nearly all areas are used as range. Some of the less 
rocky areas are used as hayland. Because of a severe 
hazard of erosion and the shallowness to limestone, 
these soils are generally unsuited to cultivated crops. 
They are better suited to range or wildlife habitat. The 
plants on these soils can provide protective cover for 
wildlife if the amounts of grasses and woody plants are 
properly balanced. The native vegetation on the Clime 
soil is dominantly little bluestem, big bluestem, and 
sideoats grama. Sideoats grama is more common on the 
shallow Sogn soil. In severely overgrazed areas, the 
range is invaded by annual bromegrass, annual 
broomweed, and other less desirable vegetation. 
Management that maintains an adequate vegetative 
cover conserves moisture by reducing the runoff rate. 
Proper stocking rates, a uniform distribution of grazing, 
and a scheduled deferment of grazing during the growing 
season help to keep the range productive. Prescribed 
burning helps to control brush. 

The Clime soil is poorly suited to dwellings because 
the depth to bedrock and the slope are limitations. The 
deeper, less sloping soils on foot slopes are better sites. 
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Because of the slow permeability and the depth to 
bedrock, the Clime soil is generally unsuited to septic 
tank absorption fields. It is poorly suited to sewage 
lagoons because of the depth to bedrock and the slope. 
The deeper, less sloping soils on the lower side slopes 
are better sites. If the less sloping areas are selected as 
Sites for the lagoons, less leveling and banking will be 
needed during construction. 

The Sogn soil is generally unsuited to building site 
development because of the shallow depth to bedrock. 

The land capability classification is Vle. The Clime soil 
is in Limy Upland range site, and the Sogn soil is in 
Shallow Limy range site. 


Cv—Collinsville-Bates fine sandy loams, 2 to 8 
percent slopes. These moderately sloping, well drained 
Soils are on ridgetops and the upper side slopes. The 
Collinsville soil is shallow, and the Bates soil is 
moderately deep. Individual areas are irregular in shape 
and range from 20 to 100 acres in size. They are about 
55 percent Collinsville soil and 35 percent Bates soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is impractical. 

Typically, the Collinsville soil has a surface layer of 
very dark brown fine sandy loam about 8 inches thick. 
The substratum is dark brown fine sandy loam. 
Sandstone bedrock is at a depth of about 14 inches. 

Typically, the Bates soil has a surface layer of very 
dark grayish brown fine sandy loam about 8 inches thick. 
The subsoil is about 20 inches thick. The upper part is 
dark brown, friable loam, and the lower part is dark 
yellowish brown, mottled, friable clay loam. Sandstone 
bedrock is at a depth of about 28 inches. 

Included with these soils in mapping are small areas of 
Steedman soils and small areas where sandstone 
outcrops are numerous. The moderately well drained 
Steedman soils generally are in the more sloping areas 
below the sandstone outcrops. Included areas make up 
about 10 percent of the map unit. 

Permeability is moderately rapid in the Collinsville soil 
and moderate in the Bates soil. Available water capacity 
is very low in the Collinsville soil and low in the Bates 
soil. Surface runoff is medium on both soils. Root 
development is restricted below a depth of about 14 
inches in the Collinsville soil and about 28 inches in the 
Bates soil. 

Nearly all areas are used as range. Because of the 
erosion hazard on both soils and the shallowness to 
sandstone bedrock in the Collinsville soil, these soils are 
generally unsuited to cultivated crops. They are better 
suited to range. The dominant native grasses on the 
Collinsville soil are little bluestem, big bluestem, 
indiangrass, switchgrass, and sideoats grama. Big 
bluestem is more common on the Bates soil. 
Overgrazing reduces the extent of the vegetative cover 
and causes deterioration of the plant community. Under 
these conditions, the taller grasses are replaced by less 
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productive grasses and weeds, such as lanceleaf 
ragweed, broom sedge, and tail dropseed. Proper 
stocking rates, a uniform distribution of grazing, and a 
scheduled deferment of grazing during the growing 
season help to keep the range productive. Overused 
areas are often invaded by brushy plants, such as 
sumac, blackberry, and eastern redcedar. Brush 
management may be needed in these areas. 
Occasionally burning in the spring helps to control the 
woody plants. 

The Collinsville soil is generally unsuited to building 
site development because of the shallow depth to 
bedrock. 

The Bates soil is well suited to dwellings without 
basements. The depth to bedrock is a limitation on sites 
for dwellings with basements, but the rock is rippable 
and can be excavated. This soil is generally unsuited to 
septic tank absorption fields and is poorly suited to 
sewage lagoons because of the depth to bedrock. 
During the construction of lagoons, fill material should be 
borrowed or the bedrock ripped. Sealing the bottom of 
the lagoon helps to prevent excessive seepage into 
fractures in the bedrock. 

The land capability classification is Vle. The Collinsville 
soil is in Shallow Sandstone range site, and the Bates 
soil is in Loamy Upland range site. 


De—Dennis silt loam, 1 to 4 percent slopes. This 
deep, gently sloping, moderately well drained soil is on 
convex ridgetops, side slopes, and low knolls in the 
uplands. Individual areas are irregular in shape and 
range from 10 to more than 300 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 12 inches thick (fig. 10). The subsoil extends to a 
depth of more than 60 inches. The upper part is dark 
brown, mottled, friable silty clay loam; the next part is 
dark yellowish brown and yellowish brown, mottled, very 
firm silty clay; and the lower part is yellowish brown, 
mottled, extremely firm silty clay. In some areas the 
depth to shale is less than 40 inches. In other areas the 
subsoil is silty clay in the upper part or is less clayey and 
redder throughout. 

Permeability and surface runoff are slow. Available 
water capacity is high. Tilth is good. The shrink-swell 
potential is high in the subsoil. A perched seasonal high 
water table is at a depth of about 2 to 3 feet in winter 
and early in spring. 

About half of the acreage is cultivated. The rest is 
used mainly as range. This soil is well suited to wheat, 
grain sorghum, soybeans, and alfalfa. Erosion is a 
hazard if the soil is cultivated. Contour farming, terraces, 
grassed waterways, and a system of conservation tillage 
that leaves all or part of the crop residue on the surface 
help to prevent excessive soil loss. Returning crop 
residue to the soil helps to maintain good tilth and 
fertility. 
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Figure 10.—Profile of Dennis silt loam, 1 to 4 percent slopes. The 
arrow indicates the depth to the clayey subsoil. Depth is 
marked in feet. 


The native vegetation is dominantly big bluestem, little 
bluestem, switchgrass, and indiangrass. Overgrazing 
reduces the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive plants, such as tall dropseed, western 


Soil Survey 


ragweed, and Baldwin ironweed. Proper stocking rates, a 
uniform distribution of grazing, a scheduled deferment of 
grazing during the growing season, and timely burning 
help to keep the range productive. Applications of 
fertilizer increase the production of pasture grasses. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the slow permeability and the wetness, 
this soil is generally unsuited to septic tank absorption 
fields. It is well suited to sewage lagoons; however, 
some land shaping generally is needed to overcome the 
slope. 

The land capability classification is lle, and the range 
Site is Loamy Upland. 


Df—Dennis silt loam, 4 to 7 percent slopes. This 
deep, moderately sloping, moderately well drained soil is 
on side slopes and foot slopes. Individual areas are 
irregular in shape and range from 10 to 300 acres in 
size. 

Typically, the surface layer is very dark brown silt loam 
about 13 inches thick. The subsoil extends to a depth of 
more than 60 inches. The upper part is dark brown, 
mottled, friable silty clay loam; the next part is brown, 
dark yellowish brown, and yellowish brown, mottled, very 
firm silty clay; and the lower part is strong brown, 
mottled, extremely firm silty clay. In a few small eroded 
areas, the surface layer is silty clay loam. In some places 
the depth to shale is less than 40 inches. In other places 
the subsoil is less clayey and redder. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is high. Tilth is good. The 
shrink-swell potential is high in the subsoil. A perched 
seasonal high water table is at a depth of about 2 to 3 
feet in winter and early in spring. 

Most areas are used as range or pasture. The rest are 
used for cultivated crops. This soil is moderately well 
suited to wheat, grain sorghum, alfalfa, and soybeans. If 
cultivated crops are grown, erosion is a hazard. Contour 
farming, terraces, grassed waterways, and a system of 
conservation tillage that leaves all or part of the crop 
residue on the surface help to prevent excessive soil 
loss. Returning crop residue to the soil helps to maintain 
good tilth and fertility. 

The native vegetation dominantly is big bluestem, little 
bluestem, switchgrass, and indiangrass. In overused 
areas the range is invaded by less desirable plants, such 
as tall dropseed, Baldwin ironweed, and western 
ragweed. Proper stocking rates, a uniform distribution of 
grazing, and a scheduled deferment of grazing during the 
growing season help to keep the range productive. 
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Range seeding is needed to restore the productivity of 
abandoned cropland. !f the soil is used for hay, early 
mowing allows the native grasses to recover before the 
first frost. Timely grazing and mowing and applications of 
fertilizer generally are needed in pastured areas. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the slow permeability and the wetness, 
this soil is generally unsuited to septic tank absorption 
fields. It is well suited to sewage lagoons; however, 
some land shaping is generally needed to overcome the 
slope. 

The land capability classification is Ше, and the range 
site is Loamy Upland. 


Dg—Dennis silty clay loam, 3 to 7 percent slopes, 
eroded. This deep, moderately sloping, moderately well 
drained soil is on side slopes, foot slopes, and old 
terrace breaks that are dissected by numerous small 
gullies in some areas. Individual areas are irregular in 
shape and range from 10 to 100 acres in size. 

Typically, the surface layer is dark brown silty clay 
loam about 7 inches thick. The subsoil extends to a 
depth of more than 60 inches. The upper part is 
yellowish brown, firm silty clay loam; the next part is 
brown and dark yellowish brown, mottled, very firm silty 
clay; and the lower part is dark yellowish brown and 
brown, mottled, extremely firm silty clay. In some areas 
the surface layer is thicker and less clayey. In other 
areas shale bedrock is at a depth of 20 to 40 inches. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is high. Tilth is fair. The shrink- 
swell potential is high in the subsoil. A perched seasonal 
high water table is at a depth of about 2 to 3 feet in 
winter and early in spring. 

Most areas are used for cultivated crops. Some areas 
are used as pasture or have been reseeded to grasses. 
This soil is poorly suited to cultivated crops. Grain 
sorghum, wheat, alfalfa, and soybeans are the principal 
crops. If cultivated crops are grown, further erosion is a 
hazard. Grassed waterways, terraces, and contour 
farming help to prevent excessive soil loss. Applying a 
system of conservation tillage that leaves all or part of 
the crop residue on the surface and returning crop 
residue to the soil improve tilth and increase the 
infiltration rate. 

This soil is suited to range or pasture plants for hay or 
grazing. The major concerns in managing range or 
pasture are erosion and low forage production on 
abandoned cropland. An adequate plant cover reduces 
the runoff rate, helps to prevent excessive soil loss, and 
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increases the moisture supply. Seeding grasses helps to 
restore the productivity of abandoned cropland. Proper 
stocking rates, a scheduled deferment of grazing during 
the growing season, and brush control help to keep the 
range productive. Applications of fertilizer generally are 
needed in pastured areas. Land shaping is needed in 
areas where the soil is too gullied for seeding or haying. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the slow permeability and the wetness, 
this soil is generally unsuited to septic tank absorption 
fields. It is well suited to sewage lagoons; however, 
some land shaping is generally needed to overcome the 
slope. 

The land capability classification is IVe, and the range 
site is Loamy Upland. 


Dw—Dwight silt loam, 0 to 2 percent slopes. This 
deep, nearly level, moderately well drained soil is on 
ridgetops and some foot slopes. Depressions less than 1 
foot deep and less than 20 feet in diameter are common. 
Individual areas are irregular in shape and range from 10 
to 500 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 4 inches thick. The subsoil is extremely 
firm silty clay about 38 inches thick. The upper part is 
very dark brown and dark brown, and the lower part is 
brown and dark yellowish brown. Hard limestone 
bedrock is at a depth of about 42 inches. In some areas 
the surface layer is more than 4 inches thick. In other 
areas the bedrock is shale. 

Included with this soil in mapping are small areas of 
the well drained Labette soils. These soils are 20 to 40 
inches deep over limestone. Also included are somewhat 
poorly drained soils that are more clayey in the surface 
layer than the Dwight soil. Included soils make up 5 to 
10 percent of the map unit. 

Permeability is very slow in the Dwight soil, and 
available water capacity is low. The shrink-swell potential 
is high in the subsoil. Surface runoff is medium. The 
surface layer is thin and commonly is mixed with the 
clayey subsoil during cultivation. The subsoil contains 
enough sodium to adversely affect the growth of most 
plants. This soil does not absorb moisture easily or 
release it readily to plants. Water ponds briefly in the 
small depressions. 

Most areas are used as range. Some areas are 
abandoned cropland or have been reseeded to pasture 
or range. Because of the low available water capacity 
and the excess sodium in the subsoil, this soil is poorly 
Suited to cultivated crops and pasture. It is better suited 
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to native range. Range in good condition supports a 
mixture of tall, mid, and short grasses. Overused areas 
are dominated by short grasses, such as buffalograss 
and blue grama. Also, they are invaded by weeds, such 
as prairie threeawn, annual broomweed, and Japanese 
brome. Proper stocking rates, a uniform distribution of 
grazing, a scheduled deferment of grazing during the 
growing season, timely burning, and restricted use during 
wet periods help to keep the range productive. Range 
seeding is needed to restore the productivity of 
abandoned cropland. 

The areas of shorter vegetation common on this soil 
are preferred booming grounds for prairie chickens. 
Establishing nearby areas of tall grasses for nesting 
increases or maintains the population of prairie chickens. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with suitable coarse material around the 
foundations help to prevent the structural damage 
caused by shrinking and swelling. 

Because of the very slow permeability, this soil is 
generally unsuited to septic tank absorption fields. It is 
only moderately well suited to sewage lagoons because 
the depth to bedrock is a limitation. The areas where the 
soil is deepest over bedrock are the best sites for 
lagoons. 

The land capability classification is IVs, and the range 
site is Claypan. 


Em—Eram silt loam, 1 to 4 percent slopes. This 
moderately deep, gently sloping, moderately well drained 
soil is on ridgetops and side slopes. Individual areas are 
irregular in shape and range from 10 to more than 300 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsoil is about 23 
inches thick. The upper part is dark brown, firm silty clay 
loam, and the lower part is grayish brown, mottled, firm 
and very firm silty clay. Clayey and sandy shale bedrock 
is at a depth of about 33 inches. In places the depth to 
bedrock is more than 40 inches. 

Included with this soil in mapping are small areas of 
the loamy Bates soils. These soils are in landscape 
positions similar to those of the Eram soil. Also included 
are some small areas of the sodium affected Dwight 
soils on the lower side slopes. Included soils make up 5 
to 15 percent of the map unit. 

Permeability is slow in the Eram soil, and surface 
runoff is medium. Available water capacity is low. Tilth is 
good. The shrink-swell potential is high in the subsoil. A 
perched seasonal high water table is at a depth of about 
2 to 3 feet in winter and early in spring. Root 
development is restricted below a depth of about 33 
inches. 

About two-thirds of the acreage is used as range. The 
‘est is used for cultivated crops, hay, or pasture. This 
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soil is moderately well suited to wheat, soybeans, and 
grain sorghum. Erosion is the principal hazard if 
cultivated crops are grown. Contour farming, terraces, 
grassed waterways, and a system of conservation tillage 
that leaves all or part of the crop residue on the surface 
help to prevent excessive runoff and soil loss. In a few 
areas most of the soil overlying the bedrock is removed 
when terraces are constructed. As a result, the root zone 
is severely restricted. Constructing the terraces on the 
contour and in areas where the soil is deepest helps to 
maintain an adequate root zone. Returning crop residue 
to the soil improves tilth and fertility and increases the 
infiltration rate. 

The native vegetation is dominantly big bluestem, little 
bluestem, switchgrass, and indiangrass. In overused 
areas the extent of less desirable plants, such as 
Baldwin ironweed and western ragweed, increases. Also, 
weeds, such as annual broomweed and lanceleaf 
ragweed, invade the site. Proper stocking rates and a 
scheduled deferment of grazing during the growing 
season help to keep the range productive. Invasion of 
brushy plants, such as sumac, blackberry, osageorange, 
and eastern redcedar, can become a problem (fig. 11). 
Timely burning helps to contro! the unwanted brush and 
trees. Either chemical or mechanical brush management 
may be needed in areas where fire-resistant species 
persist. Range seeding is needed to restore the 
productivity of abandoned cropland. If the soil is used for 
hay, early mowing allows the native grasses to recover 
before the first frost. Timely grazing and haying and 
applications of fertilizer generally are needed in pastured 
areas. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the depth to bedrock, the wetness, and 
the slow permeability, this soil generally is unsuited to 
septic tank absorption fields. It is poorly suited to 
sewage lagoons because of the depth to bedrock and 
the wetness. Suitable sites for lagoons generally are 
available in areas where the depth to bedrock is more 
than 40 inches. 

The land capability classification is Ille, and the range 
site is Loamy Upland. 


En—Eram silty clay loam, 4 to 7 percent slopes. 
This moderately deep, moderately sloping, moderately 
well drained soil is on side slopes. Individual areas are 
irregular in shape and range from 10 to more than 500 
acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam about 9 inches thick. The subsoil is about 21 
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Figure 11.—Invasion of osageorange in an area of Eram silt loam, 1 to 4 percent slopes. 


inches thick. The upper part is very dark gray, firm silty 
clay loam; the next part is very dark grayish brown, 
mottled, very firm silty clay; and the lower part is dark 
gray, mottled silty clay loam. Clayey shale bedrock is at 
a depth of about 30 inches. In some areas the depth to 
bedrock is more than 40 inches. In other areas the 
subsoil is calcareous. 

Included with this soil in mapping are small areas of 
the loamy Bates soils, which make up 5 to 10 percent of 
the map unit. These soils are in landscape positions 
similar to those of the Eram soil. 

Permeability is slow in the Eram soil, and surface 
runoff is rapid. Available water capacity is low. The 
shrink-swell potential is high in the subsoil. The surface 
layer is firm and somewhat difficult to till. A perched 
seasonal high water table is at a depth of about 2 to 3 
feet in winter and early in spring. Root development is 
restricted below a depth of about 30 inches. 


Most areas are used as range. A few areas are 
cultivated or have been reseeded to pasture. Some 
areas are abandoned cropland. This soil is moderately 
well suited to wheat and grain sorghum. Erosion is a 
hazard if cultivated crops are grown (fig. 12). Contour 
farming, terraces, grassed waterways, and a system of 
conservation tillage that leaves all or part of the crop 
residue on the surface help to prevent excessive runoff 
and soil loss. In a few areas most of the soil overlying 
the bedrock is removed when terraces are constructed. 
As a result, the root zone is severely restricted. 
Constructing the terraces on the contour and in areas 
where the soil is deepest helps to maintain an adequate 
root zone. Returning crop residue to the soil improves 
tilth and fertility and increases the infiltration rate. 

This soil is better suited to range, native hayland, or 
pasture than to cultivated crops. The native vegetation is 
dominantly big bluestem, little bluestem, switchgrass, 
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and indiangrass. Overgrazing reduces the extent οἱ the 
vegetative cover and causes deterioration of the plant 
community. Under these conditions, the taller grasses 
are replaced by less productive grasses and weeds, 
such as tall dropseed, western ragweed, annual 
broomweed, and Baldwin ironweed. Proper stocking 
rates, a uniform distribution of grazing, restricted use 
during prolonged wet periods, and a scheduled 
deferment of grazing during the growing season help to 
keep the range productive. Invasion of brushy species, 
such as sumac, blackberry, osageorange, and eastern 
redcedar, can become a problem. Timely burning helps 
to control many of the trees and shrubs. Chemical or 
mechanical brush management may be needed in areas 
where fire-resistant species persist. Range seeding is 
needed to restore the productivity of abandoned 
cropland. Timely grazing and haying and applications of 
fertilizer generally are needed in pastured areas. If the 
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soil is used for hay, early mowing allows the native 
grasses to recover before the first frost. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
damage caused by shrinking and swelling and by 
wetness. 

Because of the moderate depth to bedrock, the 
wetness, and the slow permeability, this soil generally is 
unsuited to septic tank absorption fields. It is poorly 
suited to sewage lagoons because of the depth to 
bedrock and the wetness. Suitable sites for lagoons 
generally are available in areas where the depth to 
bedrock is more than 40 inches. Some land shaping may 
be needed to keep surface water away from the lagoon. 


Figure 12.—Erosion In an area of Eram silty clay loam, 4 to 7 percent slopes. 
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The land capability classification is IVe, and the range 
site is Clay Upland. 


Eo—Eram silty clay loam, 3 to 7 percent slopes, 
eroded. This moderately deep, moderately sloping, 
moderately well drained soil is on side slopes and knolls 
that are dissected by numerous gullies in some areas. 
Individual areas are irregular in shape and range from 10 
to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 6 inches thick. The subsoil is 
mottled, very firm silty clay about 18 inches thick. The 
upper part is dark brown, and the lower part is dark 
grayish brown. The substratum is yellowish brown, 
mottled clay loam. Clayey shale bedrock is at a depth of 
about 31 inches. In some areas the surface layer is 
thicker. In other areas the depth to shale is more than 
40 inches. 

Included with this soil in mapping are small areas ot 
the loamy Bates soils, which make up 5 to 10 percent of 
the map unit. These soils are in landscape positions 
similar to those of the Eram soil. 

Permeability is slow in the Eram soil, and surface 
runoff is rapid. Available water capacity is low. The 
shrink-swell potential is high in the subsoil. The surface 
layer is firm, and tilth is poor. A perched seasonal high 
water table is at a depth of about 2 to 3 feet in winter 
and early in spring. Root development is restricted below 
a depth of about 31 inches. 

Many areas have been revegetated to grasses and are 
used mainly for grazing. A few areas are used for 
cultivated crops. This soil is better suited to pasture and 
range than to cultivated crops. A cover of pasture or 
range plants helps to control erosion. Establishing 
grasses is difficult because of occasional deep gullies 
and because of the poor tilth in the surface layer. Land 
shaping commonly is needed to smooth the gullies. 
Proper stocking rates and a scheduled deferment of 
grazing during the growing season help to maintain the 
stand of grasses and help to control further erosion. 
Applications of fertilizer increase forage production in 
pastured areas and help to control erosion. 

This soil is poorly suited to cultivated crops. If the soil 
is cultivated, close-growing crops, such as wheat, are 
best suited. Drought significantly reduces yields because 
of the low available water capacity. Grassed waterways, 
terraces, contour farming, and a system of conservation 
tillage that leaves all or part of the crop residue on the 
surface help to control erosion and help to maintain the 
physical condition of the soil. Returning crop residue to 
the soil and adding other organic material improve tilth. 
Fertility has been depleted through erosion. It can be 
improved by incorporating barnyard manure, green 
manure crops, or commercial fertilizer into the soil. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
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Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the depth to bedrock, the wetness, and 
the slow permeability, this soil generally is unsuited to 
septic tank absorption fields. It is poorly suited to 
sewage lagoons because of the depth to bedrock and 
the wetness. Suitable sites for lagoons generally are 
available in areas where the depth to bedrock is more 
than 40 inches. Some land shaping may be needed to 
keep surface water away from the lagoon. 

The land capability classification is IVe, and the range 
site is Clay Upland. 


Es—Eram-Dwight silt loams, 1 to 4 percent slopes. 
These moderately well drained, gently sloping soils are 
generally on rídgetops but in some areas are on foot 
slopes. The Eram soil is moderately deep. The Dwight 
Soil is deep and is in the less sloping areas. Individual 
areas are irregular in shape and range from 10 to 150 
acres in size. They are about 70 percent Eram soil and 
30 percent Dwight soil. These two soils occur as areas 
so intricately mixed or so small that mapping them 
separately is impractical. 

Typically, the Eram soil has a surface layer of very 
dark grayish brown silt loam about 10 inches thick. The 
subsoil is about 20 inches thick. The upper part is very 
dark brown, firm silty clay loam. The lower part is grayish 
brown, firm silty clay. It is mottled below a depth of 
about 15 inches. Olive brown shaly bedrock is at a depth 
of about 30 inches. In places the depth to bedrock is 
more than 40 inches. 

Typically, the Dwight soil has a surface layer of very 
dark grayish brown silt loam about 4 inches thick. The 
subsoil is about 37 inches thick. The upper part is very 
dark brown and dark brown, very firm silty clay. The 
lower part is brown, extremely firm silty clay. Clayey 
shale bedrock is at a depth of about 41 inches. In places 
the surface layer is thicker. 

Permeability is slow in the Eram soil and very slow in 
the Dwight soil. Available water capacity is low in both 
soils. The shrink-swell potential is high in the subsoil. 
The subsoil of the Dwight soil contains enough sodium 
to adversely affect the growth of most plants. Surface 
runoff is medium on both soils. Root development is 
restricted below a depth of about 30 inches in the Eram 
soil. The Dwight soil does not absorb moisture easily or 
release it readily to plants. The Eram soil has a perched 
seasonal high water table at a depth of 2 to 3 feet. 

Nearly all areas are used as range or native hayland. 
Because of the low available water capacity in both soils 
and the sodium content of the Dwight soil, these soils 
are poorly suited to cultivated crops. They are better 
suited to range or hay. The dominant native grasses on 
the Eram soil are big bluestem, little bluestem, 
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switchgrass, and indiangrass. The Dwight soil supports a 
mixture of tall, mid, and short grasses, which do not 
grow so well as the grasses on the Eram soil. In 
overgrazed areas less desirable grasses and forbs, such 
as tall dropseed, Baldwin ironweed, western ragweed, 
and gayfeather, increase in extent and may dominate. 
Proper stocking rates and a scheduled deferment of 
grazing during the growing season help to keep the 
range productive. Dense stands of brushy plants, such 
as sumac, blackberry, and eastern redcedar, can 
become a management problem. Timely burning helps to 
manage this problem. If the soils are used for hay, early 
mowing allows the native grasses to recover before the 
first frost. 

These soils are poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the depth to 
bedrock and the wetness are limitations on sites for 
dwellings with basements. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with suitable coarse material around the 
foundations help to prevent the structural damage 
caused by shrinking and swelling and by wetness. The 
bedrock is generally soft enough to be excavated. 

Because of the very slow or slow permeability, the 
wetness, and the depth to bedrock, these soils are 
generally unsuited to septic tank absorption fields. They 
are poorly suited to sewage lagoons because of the 
depth to bedrock. During the construction of the lagoon, 
fill materia! should be borrowed or the bedrock ripped. 
Sealing the bottom of the lagoon helps to prevent 
excessive seepage into fractures in the bedrock. 

The land capability classification is IVe. The Eram soil 
is in Loamy Upland range site, and the Dwight soil is in 
Claypan range site. 


Fe—Fiat silty clay loam, 1 to 3 percent slopes. This 
moderately deep, gently sloping, somewhat poorly 
drained soil is on ridgetops and the upper side slopes. 
individual areas are irregular in shape and range from 20 
to 200 acres in size. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The subsoil is mottled, very firm 
silty clay about 19 inches thick. The upper part is very 
dark gray, and the lower part is dark grayish brown. 
Limestone bedrock is at a depth of about 30 inches. In 
places the depth to bedrock is more than 40 inches. 

Included with this soil in mapping are small areas of 
the shallow Sogn soils, which make up about 10 percent 
of the map unit. These soils are in the slightly lower 
landscape positions. 

Permeability is slow in the Fiat soil, and available 
water capacity is low. Surface runoff is medium. The 
shrink-swell potential is high in the subsoil. The firm 
surface layer is somewhat difficult to till and tends to 
remain very sticky following wet periods. A perched 
seasonal high water table is at a depth of about 1.5 to 
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2.0 feet in winter and early in spring. Root development 
is restricted below a depth of about 30 inches. 

About one-third of the acreage is used for cultivated 
crops. The remainder is used as range or as hay 
meadows or has been reseeded to pasture. This soil is 
moderately well suited to wheat, grain sorghum, and 
soybeans. Erosion is a hazard if cultivated crops are 
grown. Contour farming, terraces, grassed waterways, 
and a system of conservation tillage that leaves all or 
part of the crop residue on the surface help to prevent 
excessive soil loss. Returning crop residue to the soil 
and adding other organic material improve tilth and 
fertility and increase the infiltration rate. 

This soil is best suited to grasses for hay or pasture. 
The native vegetation dominantly is big bluestem, little 
bluestem, switchgrass, and indiangrass. Overgrazing 
reduces the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and weeds, such as tall dropseed, 
western ragweed, and Baldwin ironweed. Proper stocking 
rates, a uniform distribution of grazing, restricted use 
during prolonged wet periods, and a scheduled 
deferment of grazing during the growing season help to 
keep the range productive. If the soil is used for hay, 
early mowing allows regrowth of the native grasses. 
before the first frost. Timely grazing and haying and 
applications of fertilizer generally are needed in pastured 
areas. 

This soil is poorly suited to dwellings because the 
shrink-swell potential and the wetness are limitations. 
Also, the depth to bedrock is a limitation on sites for 
dwellings with basements. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with suitable coarse material around the 
foundations help to prevent the damage to buildings 
caused by shrinking and swelling and by wetness. The 
areas where the depth to bedrock is more than 40 
inches generally can be used as sites for dwellings with 
basements. 

Because of the wetness, the depth to bedrock, and 
the slow permeability, this soil is generally unsuited to 
septic tank absorption fields. It is poorly suited to 
sewage lagoons because of the depth to rock and the 
wetness. The areas where depth to bedrock is more 
than 40 inches generally can be used as sites for 
lagoons. 

The land capability classification is Ille, and the range 
site is Clay Upland. 


Fm—Florence-Martin complex, 2 to 12 percent 
slopes. These deep, gently sloping to strongly sloping 
soils are on ridgetops and side slopes. The well drained 
Florence soil is on rounded ridgetops and side slopes, 
and the moderately well drained Martin soil is on the 
lower side slopes. Scattered coarse cherty fragments are 
on the surface in most areas. Some areas are dissected 


ΕΙΚ County, Kansas 27 


by many deeply entrenched drainageways. Individual 
areas are irregular in shape and range from 20 to 
several hundred acres in size. They are about 60 percent 
Florence soil and 30 percent Martin soil. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is impractical. 

Typically, the Florence soil has a surface layer of very 
dark brown cherty silt loam about 6 inches thick. The 
subsurface layer is very dark brown very cherty silt loam 
about 6 inches thick. The subsoil is about 37 inches 
thick. The upper part is very dark grayish brown, firm 
extremely cherty silty clay loam. The next part is dark 
red and dark brown, very firm extremely cherty silty clay. 
The lower part is dark red, mottled, extremely firm 
extremely cherty clay (fig. 13). Cherty limestone bedrock 
is at a depth of about 49 inches. In places the silty 
surface layer is much thicker. 

Typically, the Martin soil has a surface layer of black 
silty clay loam about 9 inches thick. The subsoil is silty 
clay about 46 inches thick. The upper part is very dark 
gray and firm. The lower part is very dark grayish brown 
and grayish brown, mottled, and very firm. The 
substratum to a depth of about 60 inches is light 
brownish gray, mottled silty clay. In places the soil has a 
reddish brown subsoil and is less than 40 inches deep to 
bedrock. 

Included with these soils in mapping are small areas of 
Clime and Dwight soils. The calcareous, moderately well 
drained Clime soils are 20 to 40 inches deep over shale. 
They are on side slopes. Dwight soils are affected by 
sodium. They are on ridgetops. Included soils make up 
10 to 15 percent of the map unit. 

Permeability is moderately slow in the Florence soil 
and slow in the Martin soil. The shrink-swell potentia! is 
moderate in the subsoil of the Florence soil and high in 
the subsoil of the Martin soil. Available water capacity is 
low in the Florence soil and moderate in the Martin soil. 
Surface runoff is rapid on the Florence soil and medium 
on the Martin soil. The Martin soil has a perched 
seasonal high water table at a depth of about 2 to 3 feet 
in winter and early in spring. 

Most areas are used as range. A few of the less 
cherty areas on foot slopes formerly were cultivated but 
are now abandoned cropland. Because the chert 
fragments interfere with tillage and erosion is a severe 
hazard, these soils are generally unsuited to cultivated 
crops. They are better suited to range. The native 
vegetation is dominantly big bluestem, little bluestem, 
and indiangrass. Overgrazing reduces the extent of the 
vegetative cover and causes deterioration of the plant 
community. Under these conditions, the taller grasses 
are replaced by less productive grasses and weeds, 
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uniform distribution of grazing, timely burning, and a Figure 13.—There are chert fragments throughout the Florence 


scheduled deferment of grazing during the growing soil in the Florence-Martin complex, 2 to 12 percent slopes. 
season help to keep the range productive. Range Depth is marked in feet. 
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seeding is needed to restore the productivity of 
abandoned cropland. 

The Florence soil is only moderately well suited to 
dwellings because the shrink-swell potential is a 
limitation. Also, chert fragments are a limitation on sites 
for dwellings without basements, and the depth to 
bedrock is a limitation on sites for dwellings with 
basements. The Martin soil is poorly suited to dwellings 
because the shrink-swell potential is a limitation. Also, 
the wetness is a limitation on sites for dwellings with 
basements. Properly designing and reinforcing 
foundations and basement walls, installing foundation 
drains, and backfilling with suitable coarse material 
around the foundations and basements help to prevent 
the structural damage caused by shrinking and swelling 
and by wetness. 

Because of the slow permeability, these soils are 
generally unsuited to septic tank absorption fields. They 
are only moderately well suited to sewage lagoons 
because of the slope. Some slope modification may be 
needed. 

The land capability classification is Vle, and the range 
site is Loamy Upland. 


Iv—Ivan silt loam, channeled. This deep, nearly 
level, well drained soil is on narrow flood plains that are 
dissected by meandering stream channels. It is 
frequently flooded. Individual areas are long and are 250 
to 800 feet wide. 

Typically, the surface layer is very dark grayish brown, 
calcareous silt loam about 19 inches thick. The next 
layer is very dark grayish brown, calcareous, friable silt 
foam about 14 inches thick. The substratum to a depth 
of about 60 inches is dark brown, calcareous silt loam. In 
some areas the surface layer has thin, grayish brown 
strata, and in other areas the soil is noncalcareous. 

Included with this soil in mapping are small areas of 
Osage, Martin, and Dennis soils. All of these soils are 
noncalcareous and have a subsoil that is more clayey 
than that of the Ivan soil. Martin and Dennis soils are on 
foot slopes. The poorly drained Osage soils are in 
swales. Also included are small areas of the somewhat 
poorly drained Lanton soils on low stream terraces. 


Included soils make up about 15 percent of the map unit. 


Permeability is moderate in the Ivan soil, and available 
water capacity is very high. Surface runoff is slow. The 
shrink-swell potential is moderate. 

Most areas are used as range. À few areas are used 
as pasture or woodland. This soil is generally unsuited to 
cultivated crops because of the flooding. Many areas of 
range are overgrazed and in poor condition because 
they are near watering facilities and shade trees where 
cattle congregate. In these areas the desirable grasses 
have been replaced by less productive grasses, forbs, 
and weeds. Range productivity can be increased by 
deferring grazing during the growing season and grazing 
during the winter months. 
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This soil is well suited to trees. A few areas remain in 
native hardwoods. Flooding and plant competition are 
management concerns. Seeds, cuttings, and seedlings 
can be successfully established if competing vegetation 
is controlled by site preparation, including controlled 
burning or spraying, and by selective cutting. Important 
species include black walnut, pecan, bur oak, hackberry, 
eastern cottonwood, and green ash. 

The vegetation commonly on this soil provides habitat 
for many kinds of wildlife, including quail, deer, wild 
turkey, rabbits, and numerous songbirds. The wildlife 
population can be increased by increasing the number of 
fringe areas where woodland joins cropland and 
grassland. These areas provide food and shelter for 
wildlife. 

This soil is generally unsuited to building site 
development because of the flooding. Overcoming this 
hazard is difficult without major flood-contro! measures. 

The land capability classification is Vw, and the range 
site is Loamy Lowland. 


Iw—-Ivan silt loam, occasionally flooded. This deep, 
nearly level, well drained soil is on flood plains. Individual 
areas are irregular in shape and range from 10 to more 
than 200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
calcareous silt loam about 8 inches thick. The 
subsurface layer is very dark grayish brown, friable, 
calcareous silt loam about 25 inches thick. The next 
layer to a depth of about 60 inches is dark brown, 
friable, calcareous silt loam. In places the soil is 
noncalcareous throughout. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Lanton soils, which make 
up 5 to 10 percent of the map unit. These soils are on 
low stream terraces. 

Permeability is moderate in the Ivan soil, and available 
water capacity is very high. Surface runoff is slow. Tilth 
is good. The shrink-swell potential is moderate. 

Most areas are used for cultivated crops. The rest are 
used as pasture or woodland. This soil is well suited to 
corn, sorghum, soybeans, wheat, and alfalfa. Flooding 
can damage crops and may delay spring planting in 
some years. Terraces and conservation tillage on the 
adjacent uplands help to control flooding on this soil. 
Crop rotation helps to control weeds, plant diseases, and 
insect carry-over. 

This soil is well suited to pasture and hay. Grazing 
when the soil is too wet causes surface compaction and 
poor tilth. Proper stocking rates, restricted use during 
wet periods, and deferred grazing help to keep the grass 
and soil in good condition. Applications of fertilizer and 
timely mowing generally are needed in pastured areas. 
Timely mowing of grass for hay allows the plants to 
recover. 

This soil is well suited to trees. Flooding and plant 
competition are concerns of management. Tree cuttings 
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and seedlings can be successfully established if 
competing vegetation is controlled by site preparation, 
including controlled burning or spraying, and by selective 
cutting. Important species include black walnut, pecan, 
bur oak, hackberry, eastern cottonwood, and green ash. 

Fringe areas where cropland, grassland, and woodland 
are adjacent to each other provide habitat for many 
wildlife species, including deer, quail, wild turkey, and 
numerous songbirds. Good woodland and grassland 
management increases the wildlife population. 

This soil is generally unsuited to building site 
development because of the flooding. Overcoming this 
hazard is difficult without major flood-control measures. 

The land capability classification is Ilw, and the range 
site is Loamy Lowland. 


Kd—Kenoma silt loam, 1 to 3 percent slopes. This 
deep, gently sloping, moderately well drained soil is on 
broad upland ridgetops and high terraces. Individual 
areas are irregular in shape and range from 10 to 
several hundred acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsoil is silty clay 
about 42 inches thick. The upper part is dark brown, 
mottled, and very firm. The lower part is dark yellowish 
brown, mottled, and extremely firm. The substratum to a 
depth of about 60 inches is yellowish brown, mottled silty 
clay. The surface layer is silty clay loam or silty clay in 
areas where it has been mixed with the upper part of the 
subsoil by plowing. In some areas the upper part of the 
subsoil is friable silty clay loam, and in other areas the 
subsoil is gray. 

Included with this soil in mapping are small areas of 
the moderately deep Catoosa and Eram soils. Catoosa 
Soils are slightly lower on the ridgetops than the Kenoma 
soil. Eram soils are on the more sloping areas. Included 
soils make up 5 to 10 percent of the map unit. 

Permeability is very slow in the Kenoma soil, and 
surface runoff is slow. Available water capacity is 
moderate. Tilth is good. The shrink-swell potential is high 
in the subsoil. 

About two-thirds of the acreage is used as range, 
hayland, or pasture. The remainder is used for cultivated 
crops. This soil is moderately well suited to wheat, grain 
sorghum, alfalfa, and soybeans. Because of the dense, 
clayey subsoil, seasonal wetness or droughtiness is a 
limitation. Erosion is a hazard if cultivated crops are 
grown. Contour farming, terraces, grassed waterways, 
and a system of conservation tillage that leaves all or 
part of the crop residue on the surface help to prevent 
excessive soil loss. Returning crop residue to the soil 
helps to maintain good tilth, conserves moisture, and 
increases the infiltration rate. 

The native vegetation is dominantly big bluestem, little 
bluestem, indiangrass, and switchgrass. In areas that are 
continually overgrazed, these grasses are replaced by 
less desirable plants, such as tall dropseed, buffalograss, 
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annual broomweed, and western ragweed. Proper 
stocking rates and a scheduled deferment of grazing 
during the growing season help to keep the range 
productive. Early mowing of the native grasses used for 
hay allows the plants to recover before the first frost. 

The pastured areas of this soil support mainly cool- 
season grasses. They are used for grazing and for hay. 
Controlled grazing and timely mowing help to keep the 
pasture in good condition. Applications of fertilizer 
increase plant growth and vigor. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with suitable coarse material around the 
foundations help to prevent the structura! damage 
caused by shrinking and swelling. 

Because of the very slow permeability, this soil is 
generally unsuited to septic tank absorption fields. It is 
well suited to sewage lagoons; however, some land 
shaping may be needed to overcome the slope. 

The land capability classification is Ille, and the range 
site is Clay Upland. 


La—Labette silty clay loam, 1 to 4 percent slopes. 
This moderately deep, gently sloping, well drained soil is 
on ridgetops and the upper side slopes. Individual areas 
are irregular in shape and range from 10 to 200 acres in 
size. 

Typically, the surface layer is very dark brown silty clay 
loam about 9 inches thick. The subsoil is about 21 
inches thick. The upper part is dark brown, firm silty clay 
loam, and the lower part is dark reddish brown, very firm 
silty clay. Hard limestone bedrock is at a depth of about 
30 inches. In places, the depth to bedrock is more than 
40 inches and the subsoil is gray. 

included with this soil in mapping are small areas of 
Sogn soils, which make up 5 to 10 percent of the map 
unit. These soils are less than 20 inches deep over 
limestone and are near rock outcrops. 

Permeability is slow in the Labette soil, and available 
water capacity is low. Surface runoff is medium. Tilth is 
good. The shrink-swell potential is high in the subsoil. 
Root development is restricted below a depth of about 
30 inches. 

Most of the acreage is used as range, pasture, or 
native hayland. Α few areas are used for cultivated 
crops. This soil is moderately well suited to wheat, 
soybeans, and grain sorghum. Erosion is a hazard if the 
soil is cultivated. A system of conservation tillage that 
leaves all or part of the crop residue on the surface, 
terraces, grassed waterways, and contour farming help 
to prevent excessive soil loss. Returning crop residue to 
the soil improves fertility and helps to maintain good tilth. 

The native vegetation is dominantly big bluestem, littie 
bluestem, and indiangrass. Overgrazing reduces the 
extent of the vegetative cover and causes deterioration 
of the plant community. Under these conditions, the 
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taller grasses are replaced by less productive grasses, 
forbs, and weeds, such as tall dropseed, annual 
broomweed, Baldwin ironweed, and western ragweed. 
Proper stocking rates and a scheduled deferment of 
grazing during the growing season help to keep the 
range productive. Invasion of brushy plants, such as 
osageorange and sumac, can become a problem. Timely 
burning helps to manage many of these plants, but 
chemicals are needed to control sumac. Range seeding 
is needed to restore the productivity of abandoned 
cropland. If the soil is used for hay, early mowing allows 
the grasses to recover before the first frost. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the depth to 
bedrock is a limitation on sites for dwellings with 
basements. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with suitable coarse material around the foundations help 
to prevent the structural damage caused by shrinking 
and swelling. The areas where the depth to bedrock is 
more than 40 inches generally can be used as sites for 
dwellings with basements. 

Mainly because of the depth to bedrock, this soil 
generally is unsuited to septic tank absorption fields and 
is poorly suited to sewage lagoons. Areas where the 
depth to bedrock is more than 40 inches generally can 
be used as sites for lagoons. 

The land capability classification is lle, and the range 
site is Loamy Upland. 


Ld—Labette-Dwight complex, 0 to 3 percent 
slopes. These nearly level and gently sloping soils are 
on ridgetops. The Labette soil is moderately deep and 
well drained, and the Dwight soil is deep and moderately 
well drained. Individual areas are irregular in shape and 
range from 10 to 500 acres in size. They are about 65 
percent Labette soil and 35 percent Dwight soil. The two 
soils occur as areas so intricately mixed or so small that 
mapping them separately is impractical. 

Typically, the Labette soil has a surface layer of very 
dark brown silty clay loam about 9 inches thick. The 
subsoil is about 21 inches thick. The upper part is dark 
brown, firm silty clay loam, and the lower part is dark 
reddish brown, very firm silty clay. Hard limestone 
bedrock is at a depth of about 30 inches. In a few places 
the subsoil is gray. 

Typically, the Dwight soil has a surface layer of black 
silt loam about 4 inches thick. The subsoil is extremely 
firm silty clay about 38 inches thick. The upper part is 
very dark grayish brown and dark brown, and the lower 
part is dark yellowish brown and calcareous. Hard 
limestone bedrock is at a depth of about 42 inches. 

Permeability is slow in the Labette soil and very slow 
in the Dwight soil. Available water capacity is low in both 
soils. The subsoil in the Dwight soil contains enough 
sodium to adversely affect the growth of most plants. 
Surface runoff is medium on both soils. The shrink-swell 
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potential is high in the subsoil. Root development is 
restricted below a depth of about 30 inches in the 
Labette soil. The Dwight soil does not absorb moisture 
easily or release it readily to plants. 

Most areas are used as native hayland or range. A few 
areas are used for cultivated crops. Because of the low 
available water capacity, these soils are poorly suited to 
cultivated crops. They are better suited to range or 
pasture. The dominant native grasses on the Labette soil 
are big bluestem, little bluestem, and indiangrass. The 
Dwight soil supports tall, mid, and short grasses, which 
do not grow so well as the grasses on the Labette soil. 
In overgrazed areas the taller grasses are replaced by 
short grasses, forbs, and weeds. Proper stocking rates, à 
uniform distribution of grazing, and a scheduled 
deferment of grazing during the growing season help to 
keep the range productive. Range seeding is needed to 
restore the productivity of abandoned cropland. Timely 
grazing and mowing and applications of fertilizer 
generally are needed in pastured areas. If the soils are 
used as hayland, early mowing allows the grasses to 
recover before the first frost. 

The diverse vegetation common on these soils 
provides good habitat for prairie chickens. The areas of 
the Dwight soil that support short grasses are favored 
sites for booming grounds. The tall grasses provide 
nesting areas for the prairie chickens. 

These soils are poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the depth to 
bedrock in the Labette soil is a limitation on sites for 
dwellings with basements. As a result, the deep Owight 
soil is a better site. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with suitable coarse material around the foundations help 
to prevent the structural damage caused by shrinking 
and swelling. 

These soils are generally unsuited to septic tank 
absorption fields because of the very slow or slow 
permeability and the depth to bedrock. The deep Owight 
Soil is a better site for sewage lagoons than the 
moderately deep Labette soil. 

The land capability classification is Ille. The Labette 
Soil is in Loamy Upland range site, and the Dwight soil is 
in Claypan range site. 


Lg—Labette-Sogn silty clay loams, 0 to 8 percent 
slopes. These nearly level to moderately sloping soils 
are on ridgetops and side slopes. The Labette soil is 
moderately deep and well drained. The Sogn soil is 
shallow and somewhat excessively drained. It is 
generally near rock outcrops. Individual areas are 
irregular in shape and range from 20 to several hundred 
acres in size. They are about 55 percent Labette soil and 
35 percent Sogn soil. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is impractical. 


ΕΙΚ County, Kansas 


Typically, the Labette soil has a surface layer of very 
dark brown silty clay loam about 9 inches thick. The 
subsoil is about 17 inches thick. The upper part is dark 
brown, firm silty clay loam, and the lower part is dark 
reddish brown, very firm silty clay. Hard limestone 
bedrock is at a depth of about 26 inches. 

Typically, the Sogn soil has a surface layer of very 
dark gray silty clay loam about 8 inches thick. Hard 
limestone bedrock is at a depth of about 8 inches. In 
places the surface layer is stony silty clay loam. 

Included with these soils in mapping are small areas of 
Clime soils and limestone outcrops. The calcareous 
Clime soils are underlain by clayey shale and are in 
areas below the limestone outcrops. Included areas 
make up about 10 percent of the map unit. 

Permeability is slow in the Labette soil and moderate 
in the Sogn soil. Available water capacity is low in the 
Labette soil and very low in the Sogn soil. Surface runoff 
is rapid on both soils. The shrink-swell potential is high in 
the subsoil of the Labette soil and is moderate in the 
Sogn soil. Root development is restricted below a depth 
of about 26 inches in the Labette soil and about 8 inches 
in the Sogn soil. 

Nearly all of the acreage is used as range. Because 
erosion is a severe hazard and rockiness interferes with 
tillage, these soils are generally unsuited to cultivated 
crops. They are better suited to range. The dominant 
native vegetation is big bluestem, little bluestem, 
indiangrass, and, on the Sogn soil, sideoats grama. 
Overgrazing reduces the extent of the plant cover and 
causes deterioration of the plant community. Urder 
these conditions, the taller grasses are replaced by less 
productive grasses, forbs, and weeds. Proper stocking 
rates, a uniform distribution of grazing, and a scheduled 
deferment of grazing during the growing season help to 
keep the range productive. Brushy plants, such as 
osageorange and sumac, invade in some areas. Brush 
management is needed in these areas. Burning in the 
spring helps to control most of the woody plants. The’ 
number of suitable pond sites is limited because of the 
shallowness to bedrock. 

The Labette soil is poorly suited to dwellings because 
the shrink-swell potential is a limitation. Also, the depth 
to bedrock is a limitation on sites for dwellings with 
basements. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with suitable coarse material around the foundations help 
to prevent the structural damage caused by shrinking 
and swelling. 

Because of the depth to bedrock, the Labette soil is 
generally unsuited to septic tank absorption fields and is 
poorly suited to sewage lagoons. Deeper soils on the 
adjacent foot slopes are suitable sites for lagoons. 

The Sogn soil is generally unsuited to building site 
development because it is shallow over bedrock. 
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The land capability classification is Vle. The Labette 
Soil is in Loamy Upland range site, and the Sogn soil is 
in Shallow Limy range site. 


Ln—Lanton silty clay loam, occasionally flooded. 
This deep, nearly level, somewhat poorly drained soil is 
on flood plains. Individual areas are irregular in shape 
and range from 10 to 200 acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam about 7 inches thick. The subsurface layer is very 
dark gray and black silty clay loam about 29 inches thick. 
It is generally mottled below a depth of about 14 inches. 
The substratum to a depth of about 60 inches is dark 
grayish brown, mottled silty clay. In some areas the 
depth to silty clay is less than 20 inches. In other areas 
the soil does not have mottles. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is slow. Tilth is good. The 
shrink-swell potential is moderate in the subsoil. A 
seasonal high water table is at a depth of about 1 to 2 
feet in winter and spring. 

Most areas are used for cultivated crops. A few areas 
are used as pasture. This soil is well suited to corn, 
soybeans, grain sorghum, wheat, and alfalfa. Tillage is 
sometimes delayed because of the wetness. Drainage 
ditches help to remove excess surface water. Keeping 
tillage at a minimum and leaving crop residue on the 
surface help to maintain good tilth and fertility. Crop 
rotation helps to control weeds, plant diseases, and 
insect carry-over. 

This soil is well suited to hay and pasture. Overgrazing 
and haying or grazing when the soil is too wet cause 
surface compaction and poor tilth. Overgrazing also 
reduces the vigor and retards the growth of the grasses. 
Proper stocking rates, pasture rotation, and restricted 
use during wet periods help to keep the pasture in good 
condition. Applications of fertilizer increase forage 
production. 

This soil is well suited to trees, but only a few areas 
are native woodland. Plant competition limits the 
establishment of trees. It can be controlled by careful 
site preparation, including prescribed burning, spraying, 
and cutting. Equipment should be operated during 
periods when the soil is dry. Important species include 
black walnut, pecan, bur oak, and green ash. 

This soil is generally unsuited to building site 
development because of the flooding. 

The land capability classification is liw, and the range 
site is Loamy Lowland. 


Mb—Martin silty clay loam, 1 to 4 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
on side slopes and foot slopes along drainageways. 
Individual areas are irregular in shape and range from 10 
to 300 acres in size. 

Typically, the surface layer is black silty clay loam 
about 12 inches thick. The subsoil to a depth of about 
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60 inches is silty clay. The upper part is very dark gray 
and firm; the next part is very dark gray and dark grayish 
brown, mottled, and very firm; and the lower part is 
grayish brown, mottled, and extremely firm. In a few 
small eroded areas, the surface layer is silty clay. In 
some areas the depth to shale bedrock is less than 40 
inches. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is high. Tilth is good. The 
shrink-swell potential is high in the subsoil. A perched 
seasonal high water table is at a depth of 2 to 3 feet in 
winter and early in spring. 

About half of the acreage is used for cultivated crops. 
The rest is used as range, hayland, or pasture. This soil 
is well suited to sorghum, soybeans, wheat, and alfalfa. If 
the soil is cultivated, erosion is a hazard. A system of 
conservation tillage that leaves all or part of the crop 
residue on the surface, contour farming, terraces, and 
grassed waterways help to prevent excessive soil loss. 
Returning crop residue to the soil and adding other 
organic material help to maintain fertility and improve 
Ший 

In the areas used as range, the dominant grasses аге 
big bluestem, little bluestem, and indiangrass. 
Overgrazing reduces the extent of the vegetative cover 
and causes deterioration of the plant community. Under 
these conditions, the taller grasses are replaced by less 
productive grasses, forbs, and weeds. Proper stocking 
rates, a uniform distribution of grazing, a scheduled 
deferment of grazing during the growing season, and 
restricted use during prolonged wet periods help to keep 
the range productive. If the soil is used for hay, early 
mowing allows the grasses to recover before the first 
frost. Timely grazing and applications of fertilizer 
generally are needed in pastured areas (fig. 14). 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the slow permeability, this soil is generally 
unsuited to septic tank absorption fields. It is only 
moderately well suited to sewage lagoons because of 
the slope. Some slope modification may be needed. 

The land capability classification is lle, and the range 
site is Loamy Upland. 


Mc—Martin silty clay loam, 4 to 7 percent slopes. 
This deep, moderately well drained, moderately sloping 
soil is on side slopes in the uplands. Individual areas are 
irregular in shape and range from 10 to 400 acres in 
size. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsoil is silty clay about 46 
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inches thick. The upper part is very dark gray and firm; 
the next part is dark grayish brown, mottled, and very 
firm; and the lower part is grayish brown, mottled, and 
very firm. The substratum to a depth of about 60 inches 
is light brownish gray, mottled silty clay. In a few small 
eroded areas, the surface layer is silty clay. In some 
areas the depth to shale is less than 40 inches. 

Included with this soil in mapping are small areas of 
the moderately deep, calcareous Clime soils, which 
make up 5 to 10 percent of the map unit. These soils are 
generally on the upper side slopes. 

Permeability is slow in the Martin soil, and surface 
runoff is medium. Available water capacity is moderate. 
ΤΙΜΗ is good. The shrink-swell potential is high in the 
subsoil. A perched seasonal high water table is at a 
depth of 2 to 3 feet in winter and early in spring. 

Most areas are used as range, hayland, or pasture. 
The rest are used for cultivated crops. This soil is 
moderately well suited to wheat, soybeans, and 
sorghum. If the soil is cultivated, erosion is a hazard. A 
system of conservation tillage that leaves all or part of 
the crop residue on the surface, terraces, grassed 
waterways, and contour farming help to prevent 
excessive soil loss. Returning crop residue to the soil 
and adding other organic material help to maintain 
fertility and improve tilth. 

In the areas used as range, the dominant grasses are 
big bluestem, little bluestem, and indiangrass. In 
overused areas less productive grasses and weeds, such 
as tall dropseed, annual broomweed, and buffalograss, 
make up a larger part of the plant community. Proper 
stocking rates, a uniform distribution of grazing, and a 
scheduled deferment of grazing during the growing 
season help to keep the range productive. If the soil is 
used for hay, the native grasses should be mowed early 
enough to allow the plants to recover and store food 
before the first frost. Applications of fertilizer increase 
forage production. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the slow permeability, this soil is generally 
unsuited to septic tank absorption fields. It is only 
moderately well suited to sewage lagoons because of 
the slope. Some slope modification may be needed. 

The land capability classification is Ше, and the range 
site is Loamy Upland. 


Me—Martin silty clay, 3 to 7 percent slopes, 
eroded. This deep, moderately well drained, moderately 
sloping soil is on side slopes and foot slopes in the 
uplands. Some areas are dissected by numerous gullies. 
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Figure 14.—Tall fescue in an area of Martin silty clay loam, 1 to 4 percent slopes. 


Individual areas are irregular in shape and range from 10 
to 50 acres in size. 

Typically, the surface layer is very dark gray silty clay 
about 7 inches thick. The subsoil is silty clay about 45 
inches thick. The upper part is black and very dark 
grayish brown and is very firm; the next part is olive 
brown, mottled, and extremely firm; and the lower part is 
light olive brown, mottled, and extremely firm. The 
substratum to a depth of about 60 inches is olive brown 
and dark grayish brown silty clay. In some areas the 
surface layer is thicker, is silty clay loam, and is more 
friable. In other areas the depth to shale is less than 40 
inches. 

included with this soil in mapping are small areas of 
the moderately deep, calcareous Clime soils, which 


make up 5 to 10 percent of the map unit. These soils are 
generally on the upper side slopes. 

Permeability is slow in the Martin soil, and surface 
runoff is rapid. Available water capacity is moderate. Tilth 
is poor. The shrink-swell potential is high in the subsoil. 
The content of organic matter is moderately low. A 
perched seasonal high water table is at a depth of about 
2 to 3 feet in winter and early in spring. 

Nearly all areas formerly were cultivated, but only 
about half are now used for cultivated crops, mainly 
wheat, soybeans, and sorghum. Some areas have been 
reseeded to grasses or remain abandoned cropland. 
This soil is poorly suited to cultivated crops. Further 
erosion is the main hazard. Also, the soil is droughty in 
the summer because it absorbs and releases moisture 
slowly. Terraces, contour farming, grassed waterways, 
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and minimum tillage help to control runoff and erosion. 
Leaving crop residue on the surface and adding barnyard 
manure increase the infiltration rate and improve tilth. 

This soil is better suited to pasture and range than to 
cultivated crops. À cover of grasses is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, a 
scheduled deferment of grazing during the growing 
season, brush management, and restricted use during 
wet periods help to keep the pasture and range 
productive. Range seeding is needed to restore the 
productivity of abandoned cropland. Some areas should 
be smoothed before they are reseeded. Applications of 
fertilizer in the pastured areas increase forage production 
and help to control erosion. 

This soil is poorly suited to dwellings because the 
shrink-swell potential is a limitation. Also, the wetness is 
a limitation on sites for dwellings with basements. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material around the foundations help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. 

Because of the slow permeability, this soil is generally 
unsuited to septic tank absorption fields. It is only 
moderately well suited to sewage lagoons because of 
the slope. Some land shaping may be needed. 

The land capability classification is iVe, and the range 
site is Loamy Upland. 


Mn—Mason silt loam. This deep, nearly level, well 
drained soil is on stream terraces. It is subject to rare 
flooding. Individual areas are irregular in shape and 
range from 10 to 500 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
very dark grayish brown, friable silt loam about 7 inches 
thick. The subsoil is firm silty clay loam about 32 inches 
thick. The upper part is dark brown, and the lower part is 
brown. The substratum to a depth of about 60 inches is 
dark yellowish brown silty clay loam. In some areas the 
subsoil is silt loam. In other areas the soil is calcareous 
throughout. 

included with this soil in mapping are small areas of 
the somewhat poorly drained Lanton soils on the slightly 
lower stream terraces. Also included are some areas of 
steeper soils along the terrace breaks. Included soils 
make up 5 to 10 percent of the map unit. 

Permeability is moderately slow in the Mason soil, and 
available water capacity is very high. Surface runoff is 
slow. Tilth is good. The shrink-swell potential is 
moderate in the subsoil. 

Most areas are used for cultivated crops. A few areas 
are used as pasture or hayland. This soil is well suited to 
corn, grain sorghum, soybeans, wheat, and alfalfa (fig. 
15). A system of conservation tillage that leaves crop 
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residue on the surface helps to maintain good tilth and 
fertility and helps to prevent the excessive soil loss 
caused by scouring when the soil is flooded. Crop 
rotation helps to control weeds, plant diseases, and 
insect carry-over. 

This soil is suited to hay and pasture. Proper stocking 
rates, pasture rotation, timely deferment of haying or 
grazing, and restricted use during wet periods help to 
keep the stand of grasses in good condition. 
Applications of fertilizer increase forage production. 

This soil is suited to trees. Plant competition hinders 
the establishment of seedlings. It can be controlled by 
careful site preparation and by spraying or cutting. No 
hazards or limitations affect planting and harvesting. 
Important species include black walnut, hackberry, bur 
oak, pecan, and green ash. 

This soil is poorly suited to dwellings because of the 
flooding. The highest areas on the landscape should be 
selected as sites for buildings. Levees and dikes help to 
overcome the hazard of flooding. 

This soil is poorly suited to septic tank absorption 
fields because the moderately slow permeability restricts 
the absorption of effluent. Enlarging the size of the 
absorption field helps to overcome this limitation. The 
soil is well suited to sewage lagoons. 

The land capability classification is |, and the range 
site is Loamy Lowland. 


Nc—Newtonia silt loam, 1 to 3 percent slopes. This 
deep, gently sloping, well drained soil is on high terraces. 
Individual areas are irregular in shape and range from 10 
to 75 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark brown silt loam about 4 inches thick. The subsoil 
extends to a depth of more than 60 inches. The upper 
part is dark reddish brown, firm silty clay loam; the next 
part is yellowish red, mottled, firm silty clay loam; and 
the lower part is yellowish red, mottled, very firm silty 
clay. In places the upper part of the subsoil is silty clay. 

Permeability is moderate, and runoff is slow. Available 
water capacity is high. Tilth is good. The shrink-swell 
potential is moderate in the subsoil. 

Nearly all areas are used for cultivated crops. This soil 
is well suited to wheat, corn, grain sorghum, soybeans, 
and alfalfa. Erosion is a hazard if the soil is cultivated. 
Contour farming, crop residue management, grassed 
waterways, and terraces help to control erosion. A 
system of conservation tillage that leaves all or part of 
the crop residue on the surface helps to maintain good 
tilth, the organic matter content, and fertility. Crop 
rotation helps to control weeds, plant diseases, and 
insect carry-over. 

This soit is only moderately well suited to dwellings 
because the moderate shrink-swell potential is a 
limitation. Properly designing and reinforcing foundations, 
installing foundation drains, and backfilling with suitable 
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Figure 15.—Aifalfa baled for use as winter feed in an area of Mason silt loam. 


coarse material around the foundations help to prevent 
the structural damage caused by shrinking and swelling. 

This soil is. moderately well suited to septic tank 
absorption fields and sewage lagoons. The moderate 
permeability restricts the absorption of effluent in septic 
tank systems. Increasing the size of the absorption field 
helps to overcome this limitation. Seepage and slope are 
limitations on sites for sewage lagoons. Sealing the floor 
and walls of the lagoon helps to control seepage. Some 
land shaping may be needed to overcome the slope. 

The land capability classification is lle, and the range 
site is Loamy Upland. 


Nd—Niotaze-Darnell complex, 6 to 35 percent 
slopes. These moderately sloping to steep soils are on 
ridgetops and side slopes. The Niotaze soil is moderately 
deep and somewhat poorly drained. The Darnell soil is 
shallow and well drained. Individual areas are irregular in 
shape and range from 10 to several hundred acres in 
size. They are about 75 percent Niotaze soil and about 
15 percent Darnell scil. These two soils occur as areas 
so intricately mixed or so small that mapping them 
separately is impractical. 

Typically, the Niotaze soil has a surface layer of very 
dark grayish brown cobbly fine sandy loam about 3 
inches thick. The subsurface layer is pale brown fine 
sandy loam about 4 inches thick. The subsoil is about 23 
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inches thick. The upper part is strong brown, firm silty 
clay; the next part is light olive brown, mottled, very firm 
silty clay; and the lower part is grayish brown, mottled, 
very firm clay. Clayey shale and sandstone bedrock is at 
a depth of about 30 inches. 

Typically, the Darnell soil has a surface layer of very 
dark grayish brown fine sandy loam about 4 inches thick. 
The subsoil is dark yellowish brown, very friable fine 
sandy loam about 8 inches thick. Sandstone bedrock is 
at a depth of about 12 inches. 

Included with these soils in mapping are small areas of 
Prue and Stephenville soils. The deep, moderately well 
drained Prue soils are on foot slopes and along 
drainageways. The well drained Stephenville soils are on 
ridgetops and the upper side slopes. Included soils make 
up about 10 percent of the map unit. 

Permeability is slow in the Niotaze soil and moderately 
rapid in the Darnell soil. Available water capacity is low 
in the Niotaze soil and very low in the Darnell soil. The 
shrink-swell potential is high in the subsoil of the Niotaze 
soil. Surface runoff is rapid on both soils. Root 
development is restricted below a depth of about 30 
inches in the Niotaze soil and 12 inches in the Darnell 
Soil. The Niotaze soil has a perched seasonal high water 
table at a depth of about 1 to 2 feet in winter and spring. 

These soils are used as range. They are best suited to 
this use. Nearly all areas have an overstory of blackjack 
oak and post oak. The understory of grasses is mainly 
little bluestem and big bluestem. The major concerns of 
management are undesirable plants and erosion. 
Management that maintains a good vegetative cover and 
ground mulch helps to prevent excessive soil loss, 
reduces the runoff rate, and conserves moisture. 
Overgrazing reduces the extent of the vegetative cover 
and causes deterioration of the plant community. Under 
these conditions, the taller grasses are replaced by the 
less productive grasses, by weeds, and by oak trees. 
Proper stocking rates, timely burning, a uniform 
distribution of grazing, and a scheduled deferment of 
grazing during the growing season help to keep the 
range productive. Trees can be controlled by spraying or 
selective cutting. 

These soils are generally not productive as woodland. 
Some trees, however, are cut for firewood. 

If managed properly, these soils provide habitat for 
many wildlife species, including deer, wild turkey, quail, 
and many nongame birds. Proper grazing use, brush 
management, and establishment of feeding areas 
increase or maintain the wildlife population. 

These soils are poorly suited to dwellings. Limitations 
include the slope, the wetness, the high shrink-swell 
potential, and the shallow depth to bedrock. The less 
sloping parts of the landscape should be selected as 
sites for dwellings. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with suitable coarse material help to prevent the 
structural damage caused by shrinking and swelling and 
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by wetness. The deeper soils should be selected as 
sites for dwellings with basements. 

Mainly because of the slope and the depth to bedrock, 
these soils are generally unsuited to sewage disposal 
systems. Some areas on the adjacent foot slopes are 
suitable sites. 

The land capability classification is Vle. The Niotaze 
soil is in Savannah range site, and the Darnell soil is in 
Shallow Savannah range site. 


Os—Osage silty clay loam, occasionally flooded. 
This deep, nearly level, poorly drained soil is on flood 
plains. Individual areas are irregular in shape and range 
from 10 to 100 acres in size. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The subsoil is mottled, very firm 
silty clay about 35 inches thick. The upper part is very 
dark gray, and the lower part is dark gray. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled silty clay. In places the upper part of the 
subsoil is silty clay loam. 

Permeability is very slow, and available water capacity 
is moderate. Surface runoff is slow. The shrink-swell 
potential is very high in the subsoil. The surface layer is 
firm and somewhat difficult to till. A seasonal high water 
table is within a depth of 1 foot in winter and spring. 

Most of the acreage is used for cultivated crops, but 
some is used as pasture. This soil is well suited to grain 
sorghum, soybeans, and wheat. Wetness and flooding 
can delay farming and reduce yields. Field drainage 
ditches, a bedding system, or land leveling may be 
needed to remove excess surface water. Deep chiseling 
improves internal drainage and aeration. Fall tillage 
improves the seedbed for the following spring. Winter 
freezing and thawing result in a loose, granular surface 
structure to a depth of 3 or 4 inches. Returning crop 
residue to the soil improves tilth and increases the 
infiltration rate. Crop rotation helps to control weeds, 
plant diseases, and insect carry-over. 

This soil is well suited to pasture and hay. Overgrazing 
and haying or grazing during wet periods, however, 
cause surface compaction and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the stands 
of grasses in goad condition. Applications of fertilizer 
improve production. 

A few areas support native hardwoods. This soil is 
moderately well suited to trees. Because of the wetness, 
the use of equipment is limited to dry periods. Tree 
cuttings and seedlings grow well if competing vegetation 
is controlled or removed. Careful site preparation and 
spraying or cutting reduce the rate of seedling mortality 
and help to control plant competition. 

This soil is generally unsuited to building site 
development because of the flooding. Overcoming this 
hazard is difficult without major flood-control measures. 
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The land capability classification is llw, and the range 
site is Loamy Lowland. 


Po—Pits, quarries. This map unit consists of areas 
from which soil and some of the underlying limestone or 
shale have been removed. The underlying material has 
been quarried for use as gravel or for the manufacturing 
of cement, brick, and agricultural lime. Individual areas 
are irregular in shape and range from 10 to 500 acres in 
size. 

A typical quarry is a pit surrounded by vertical walls 10 
to 40 feet high. Piles of rock, shale, and gravel are 
around the outer edges of some quarries. 

This map unit is unsuitable for cultivation and for most 
other uses. The surface is generally bare. Scattered 
trees, shrubs, and clumps of grass border the quarries. 

No land capability classification or range site is 
assigned to this map unit. 


Pr—Prue fine sandy loam, 2 to 6 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
on foot slopes. Individual areas are irregular in shape 
and range from 10 to 300 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 11 inches thick. The subsoil 
extends to a depth of more than 60 inches. The upper 
part is dark brown, mottled, very friable loam; the next 
part is yellowish brown and pale brown, mottled, friable 
clay loam; and the lower part is yellowish brown, 
mottled, firm silty clay loam. In a few small eroded areas, 
the surface layer is loam. In some areas the depth to 
shale is less than 40 inches. 

Permeability is moderately slow, and surface runoff is 
medium. Available water capacity is high. Tilth is good. 

Most areas are used as pasture. The rest are used for 
cultivated crops. This soil is well suited to wheat, grain 
sorghum, alfalfa, and soybeans. If cultivated crops are 
grown, erosion is a hazard. Contour farming, terraces, 
grassed waterways, and a system of conservation tillage 
that leaves all or part of the crop residue on the surface 
help to prevent excessive soil loss. Returning crop 
residue to the soil helps to maintain good tilth and 
fertility. 

This soil is suited to hay and pasture. Proper stocking 
rates, a uniform distribution of grazing, and timely 
deferment of grazing help to keep the stand of grasses 
in good condition. Timely grazing and haying and 
applications of fertilizer generally are needed in pastured 
areas. 

This soil is well suited to dwellings. It is poorly suited 
to septic tank absorption fields and moderately well 
suited to sewage lagoons. The moderately slow 
permeability is a limitation on sites for septic tank 
absorption fields. Increasing the size of the absorption 
field or installing two absorption fields that are used 
alternately helps to overcome this limitation. Seepage 
and slope are limitations on sites for sewage lagoons. 
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Sealing the floor and walls of the lagoon helps to contro! 
seepage. If the less sloping areas are selected as sites 
for the lagoons, less leveling and banking will be needed 
during construction. 

The land capability classification is Ille, and the range 
site is Loamy Upland. 


Sh—Sogn silty clay loam, 0 to 3 percent slopes. 
This shallow, nearly level and gently sloping, somewhat 
excessively drained soil is on ridgetops. Numerous 
outcrops and limestone rocks are on the surface. 
Individual areas are generally long and narrow and range 
from 20 to 300 acres in size. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 8 inches thick. Hard limestone 
bedrock is at a depth of about 8 inches. In places the 
surface layer is stony silty clay loam. 

Included with this soil in mapping are small areas of 
the moderately deep Catoosa and Clime soils. Catoosa 
soils are on the higher parts of the ridgetops. The 
calcareous Clime soils are 20 to 40 inches deep over 
clayey shale. They are on side slopes below the Sogn 
soil and the limestone outcrops. Included soils make up 
5 to 15 percent of the map unit. 

Permeability is moderate in the Sogn soil, and 
available water capacity is very low. Surface runoff is 
rapid. The shrink-swell potential is moderate. Root 
development is restricted below a depth of about 8 
inches. 

Nearly all areas are used as range. Because of the 
rockiness, this soil is unsuited to cultivated crops. It is 
better suited to range. The dominant native grasses are 
little bluestem and sideoats grama. Overgrazing reduces 
the extent of the vegetative cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and by weeds. Proper stocking rates, 
a uniform distribution of grazing, and a scheduled 
deferment of grazing during the growing season help to 
keep the range productive. Because of dense stands of 
brushy species, such as osageorange and aromatic 
sumac, brush management may be needed. Burning in 
the spring helps to control most of the woody plants. 

This soil is generally unsuited to building site 
development because of the shallow depth to bedrock. 

The land capability classification is Vlls, and the range 
site is Shallow Limy. 


St—Steedman stony loam, 5 to 20 percent slopes. 
This moderately deep, moderately well drained, 
moderately sloping and strongly sloping soil is on 
uplands. Numerous sandstone rocks are on the surface. 
They are 1 to 2 feet in diameter and 10 to 30 feet apart. 
Individual areas are irregular in shape and range from 20 
to several hundred acres in size. 

Typically, the surface layer is very dark grayish brown 
stony loam about 7 inches thick. The subsoil is mottled, 
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firm and very firm silty clay about 29 inches thick. The 
upper part is dark brown, the next part is brown, and the 
lower part is grayish brown and light olive brown. Clayey 
shale bedrock is at a depth of about 36 inches. In some 
areas the surface layer is silty clay loam more than 10 
inches thick. In other areas the depth to shale is more 
than 40 inches. 

Included with this soil in mapping are narrow bands of 
fractured sandstone outcrops. The rocks are as much as 
4 feet in diameter and cover about 15 percent of the 
surface. Also included are small areas of the moderately 
deep Bates and shallow Collinsville soils. These soils are 
generally intermingled with the sandstone outcrops along 
ridgetops. Bates soils have a loamy subsoil and are 
underlain by sandstone. Included areas make up 5 to 10 
percent of the map unit. 

Permeability is slow in the Steedman soil, and 
available water capacity is low. The shrink-swell potential 
is high in the subsoil. Surface runoff is rapid. Root 
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development is restricted below a depth of about 36 
inches. A perched seasonal high water table is at a 
depth of about 0.5 to 1.0 foot in winter and early in 
spring. 

Nearly all areas are used as range. Because erosion is 
a severe hazard and surface stones interfere with tillage, 
this soil is generally unsuited to cultivated crops. It is 
better suited to range. The native vegetation dominantly 
is little bluestem, big bluestem, indiangrass, and 
switchgrass. Overgrazing reduces the extent of the 
vegetative cover and causes deterioration of the plant 
community. Under these conditions, the taller grasses 
are replaced by less productive grasses, weeds, and 
brushy species, such as lanceleaf ragweed, blackberry 
vines, and sumac. Proper stocking rates, a uniform 
distribution of grazing, prescribed burning, and a 
scheduled deferment of grazing during the growing 
season help to keep the range productive. Many areas 
are potential sites for ponds (fig. 16). 


Figure 16.—A pond in an area of Steedman stony loam, 5 to 20 percent slopes. 
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The vegetation on this soil can provide protective 
cover for wildlife if the amounts of grasses and woody 
plants are properly balanced. 

This soil is poorly suited to dwellings because of the 
shrink-swell potential and wetness. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with suitable coarse material around the 
foundations help to prevent the structura! damage 
caused by shrinking and swelling and by wetness. 

Because of the moderate depth to bedrock and the 
slow permeability, this soil generally is not suited to 
septic tank absorption fields. It is poorly suited to 
sewage lagoons because of the depth to bedrock and 
the slope. The areas where depth to bedrock is more 
than 40 inches are the better sites for lagoons. Some 
land shaping is needed to modify the slope. 

The land capability classification is Vle, and the range 
site is Loamy Upland. 


Sv—Stephenville fine sandy loam, 1 to 4 percent 
Slopes. This moderately deep, well drained, gently 
sloping soil is on ridgetops. Individual areas are irregular 
in shape and range from 20 to 100 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 6 inches thick. The subsurface layer is dark 
yellowish brown fine sandy loam about 5 inches thick. 
The subsoil is yellowish red, firm sandy clay loam about 
21 inches thick. It is mottled in the lower part. Sandstone 
bedrock is at a depth of abcut 32 inches. In a few places 
the depth to bedrock is more than 40 inches. 

Included with this soil in mapping are small areas of 
the shallow Darnell soils, which make up about 5 percent 
of the map unit. These soils are in landscape positions 
similar to those of the Stephenville soil. 

Permeability is moderate in the Stephenville soil, and 
available water capacity is low. Surface runoff is slow. 
Root development is restricted below a depth of about 
32 inches. 

Most areas are used as range. Most have an overstory 
of trees. A few small areas have been cleared and are 
used as pasture or cropland. This soil is moderately well 
Suited to wheat, grain sorghum, and soybeans, but it is 
subject to serious erosion if cultivated. A system of 
conservation tillage that leaves all or part of the crop 
residue on the surface, terraces, grassed waterways, and 
contour farming help to prevent excessive soil loss. 
Returning crop residue to the soil improves fertility and 
helps to maintain good tilth. 

This soil is suited to range and pasture. The native 
vegetation is dominantly big bluestem and little bluestem 
and an overstory of post oak and blackjack oak. If the 
range or pasture is overgrazed, the more desirable 
grasses are replaced by less productive grasses, by 
weeds, and by oak trees. Proper stocking rates, a 
uniform distribution of grazing, a scheduled deferment of 
grazing during the growing season, and timely burning 
help to keep the stand of grasses in good condition. 
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Trees can be controlled by spraying or selective cutting. 
Applications of fertilizer increase forage production in 
pastured areas. 

This soil generally is unproductive as woodland. Some 
trees, however, are cut for firewood. 

This soil is well suited to dwellings without basements 
and moderately well suited to dwellings with basements. 
The depth to bedrock is a limitation on sites for dwellings 
with basements, but the rock is rippable and can be 
excavated. Because of the depth to bedrock, the soil is 
generally unsuited to septic tank absorption fields and is 
poorly suited to sewage lagoons. During the construction 
of lagoons, fill material should be borrowed or the 
bedrock ripped. Sealing the bottom of the lagoon helps 
to prevent excessive seepage into fractures in the 
bedrock. 

The land capability classification is lle, and the range 
site is Savannah. 


Sw—Stephenville-Darnell fine sandy loams, 1 to 6 
percent slopes. These well drained, gently sloping soils 
are on ridgetops and the upper side slopes. The 
Stephenville soil is moderately deep, and the Darnell soil 
is shallow. Individual areas are irregular in shape and 
range from 20 to 500 acres in size. They are about 50 
percent Stephenville soil and 40 percent Darnell soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is impractical. 

Typically, the Stephenville soil has a surface layer of 
dark brown fine sandy loam about 6 inches thick. The 
subsurface layer is dark yellowish brown fine sandy loam 
about 5 inches thick. The subsoil is yellowish red, firm 
sandy clay loam about 21 inches thick. It is mottled in 
the lower part. Sandstone bedrock is at a depth of about 
32 inches. In a few places the depth to bedrock is more 
than 40 inches. 

Typically, the Darnell scil has a surface layer of very 
dark grayish brown fine sandy loam about 4 inches thick. 
The subsoil is dark yellowish brown, very friable gravelly 
fine sandy loam about 8 inches thick. Sandstone 
bedrock is at a depth of about 12 inches. 

Included with these soils in mapping are small areas of 
Niotaze soils and sandstone outcrops. The outcrops are 
generally below or scattered throughout areas of the 
Darnell soil. The somewhat poorly drained Niotaze soils 
are in areas below the outcrops. Included areas make up 
about 10 percent of the map unit. 

Permeability is moderate in the Stephenville soil and 
moderately rapid in the Darnell soil. Available water 
capacity is low in the Stephenville soil and very low in 
the Darnell soil. Surface runoff is medium on both soils. 
Root development is restricted below a depth of about 
32 inches in the Stephenville soil and 12 inches in the 
Darnell soil. 

Most areas are used as woodland that has an 
understory of shrubs and grasses. A few of the less 
rocky areas formerly were cultivated but are now 
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abandoned cropland. Because erosion is a severe 
hazard and the rockiness interferes with tillage, these 
soils are generally not suited to cultivated crops. They 
are generally not productive as woodland; however, 
some trees are harvested for firewood. 

These soils are better suited to native range and 
pasture than to cultivated crops. The dominant 
vegetation is post oak and blackjack oak and an 
understory of grasses, such as big bluestem and little 
bluestem. If the range or pasture is overgrazed, the more 
desirable grasses are replaced by less productive mid 
and short grasses and by weeds and brush. Grass 
production is severely reduced when the oak canopy 
becomes too thick. Proper stocking rates, a uniform 
distribution of grazing, a scheduled deferment of grazing 
during the growing season, and brush control help to 
keep the range productive. Tree density can be 
controlled by selective spraying, cutting, or clearing. 
Forage production is low on abandoned cropland. It can 
be increased by seeding mid and tall grasses. 

The diverse vegetation of trees, shrubs, and grasses 
on these soils provides good habitat for wildlife, such as 
deer, quail, wild turkey, and numerous songbirds. 
Measures that contral brush and help to establish 
feeding areas increase or maintain the wildlife 
population. 

The Stephenville soil is well suited to dwellings without 
basements and moderately well suited to dwellings with 
basements. The depth to bedrock is a limitation on sites 
for dwellings with basements; however, the rock is 
rippable and can be excavated. 

Because of the depth to bedrock, the Stephenville soil 
is generally unsuited to septic tank absorption fields. It is 
poorly suited to sewage lagoons because of the depth to 
bedrock and seepage. During the construction of 
lagoons, fill material should be borrowed or the bedrock 
ripped. Sealing the bottom of the lagoon helps to 
prevent excessive seepage into fractures in the bedrock. 
Some slope modification may be needed. 

Because of depth to bedrock, the Darnell soil is 
generally unsuited to septic tank absorption fields and 
sewage lagoons and is poorly suited to dwellings. The 
deeper Stephenville soil is better suited to building site 
development. 

The land capability classification is Vle. The 
Stephenville soil is in Savannah range site, and the 
Darnell soil is in Shallow Savannah range site. 


Vd—Verdigris silt loam, channeled. This deep, 
nearly level, well drained soil is on narrow flood plains 
that are dissected by meandering stream channels. It is 
frequently flooded. Individual areas are long and are 250 
to 800 feet wide. 

Typically, the surface layer is very dark grayish brown 
silt loam about 17 inches thick. The next layer is dark 
brown, friable silt loam about 30 inches thick. The 
substratum to a depth of about 60 inches is dark brown 
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silt loam. In some areas the soil is calcareous. In other 
areas the surface layer has thin, grayish brown strata. 

Included with this soil in mapping are small areas of 
the moderately well drained Martin and Dennis soils. 
These soils are on foot slopes. They make up about 15 
percent of the map unit. 

Permeability is moderate in the Verdigris soil, and 
available water capacity is very high. Surface runoff is 
slow. The shrink-swell potential is moderate. 

Most areas are used as range. A few areas are used 
as pasture or woodland. Because of the flooding, this 
soil is generally unsuited to cultivated crops. It is better 
suited to range. Many areas of range are overgrazed and 
in poor condition because they are near watering 
facilities and shade trees where cattle congregate. In 
these areas the more desirable grasses are replaced by 
less productive grasses, brush, and weeds. Range 
productivity can be increased by deferring grazing during 
the growing season and grazing during the winter 
months. 

A few areas support native hardwoods. This soil is well 
suited to trees. Flooding and plant competition limit the 
establishment and growth of trees. Tree seeds, cuttings, 
and seedlings grow well if competing vegetation is 
controlled or removed by site preparation, including 
spraying or selective cutting. Important species include 
black walnut, pecan, bur oak, hackberry, eastern 
cottonwood, and green ash. 

The vegetation commonly on this soil provides habitat 
for many wildlife species, including quail, deer, wild 
turkey, rabbits, and numerous songbirds. The wildlife 
population can be increased or maintained by providing 
more fringe areas where woodland joins cropland or 
grassland. 

This soil is generally unsuited to building site 
development because of the flooding. Overcoming this 
hazard is difficult without major flood-contro! measures. 

The land capability classification is Vw, and the range 
site is Loamy Lowland. 


Vf—Verdigris silt loam, occasionally flooded. This 
deep, nearly level, well drained soil is on flood plains. 
Individual areas are irregular in shape and range from 10 
to more than 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
dark brown, friable silt loam about 20 inches thick. The 
next layer is dark brown, friable silt loam about 27 inches 
thick. The substratum to a depth of about 60 inches is 
dark grayish brown silt loam. In places the soil is 
calcareous. 

Permeability is moderate, and available water capacity 
is very high. Surface runoff is slow. Tilth is good. The 
shrink-swell potential is moderate. 

Most areas are used for cultivated crops. The rest are 
used as pasture or woodland. This soil is well suited to 
corn, sorghum, soybeans, wheat, and alfalfa. Floodwater 
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can damage crops and can delay spring planting in 
some years. Terraces and a system of conservation 
tillage on the adjacent uplands help to control flooding 
on this soil. Crop rotation helps to control weeds, plant 
diseases, and insect carry-over. 

This soil is well suited to grasses for grazing or hay. 
Grazing when the soil is too wet causes surface 
compaction and poor tilth. Proper stocking rates, 
restricted use during wet periods, and deferred grazing 
help to keep the stand of grasses in good condition. 
Applications of fertilizer generally are needed in pastured 
areas. Timely mowing of grass for hay allows the plants 
to recover. 

This soil is well suited to trees. Flooding and plant 
competition limit the establishment and growth of trees. 
Tree cuttings and seedlings grow well if competing 
vegetation is controlled by site preparation, including 
spraying or selective cutting. Important species include 
black walnut, pecan, bur oak, hackberry, eastern 
cottonwood, and green ash. 

Fringe areas where cropland, grassland, and woodland 
are adjacent to each other provide habitat for many 
wildlife species, including deer, quail, wild turkey, and 
numerous songbirds. Forest management practices help 
to maintain or increase the wildlife population. 

This soil is generally unsuited to building site 
development because of the flooding. Overcoming this 
hazard is difficult without major flood-control measures. 

The land capability classification is 11м, and the range 
site is Loamy Lowland. 


Wo--Woodson silt loam, 0 to 2 percent slopes. 
This deep, nearly level, somewhat poorly drained soil is 
on broad upland flats. Individual areas are irregular in 
shape and range from 20 to more than 500 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsoil is silty clay about 38 
inches thick. The upper part is black and very firm; the 
next part is very dark gray, mottled, and extremely firm; 
and the lower part is light brownish gray, mottled, and 
firm. The substratum to a depth of about 60 inches is 
light brownish gray, mottled silty clay. In some areas the 
subsoil is brown. In other areas the surface layer is silty 
clay. 

Permeability is very slow, and surface runoff is slow. 
Available water capacity is moderate. Tilth is good. The 
shrink-swell potential is high in the subsoil. A perched 
seasonal high water table is at a depth of about 0.5 foot 
to 2.0 feet in winter and early in spring. 

About half of the acreage is used for cultivated crops 
or pasture, and half is used as range. This soil is well 
suited to wheat, alfalfa, soybeans, and sorghum. Tillage 
is often delayed in the spring because of wetness. A 
surface drainage system is needed in some areas. 
Because the clayey subsoil does not release moisture 
readily to plants, crop yields are often reduced during 
periods of drought. Returning crop residue to the soil 
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improves tilth, conserves moisture, and helps to maintain 
fertility. 

This soil is suited to range and pasture. Maintaining a 
good vegetative cover is the main concern of grassiand 
management. Overgrazing reduces the extent of the 
vegetative cover and causes deterioration of the plant 
community. Under these conditions, the taller grasses 
are replaced by less productive grasses and weeds, 
such as annual broomweed, tall dropseed, and 
buffalograss. Overgrazing or grazing during prolonged 
wet periods compacts the surface and reduces the rate 
of water infiltration. Proper stocking rates, a uniform 
distribution of grazing, timely burning, restricted use 
during wet periods, and a scheduled deferment of 
grazing during the growing season help to keep the 
grass in good condition. Applications of fertilizer increase 
forage production. 

This soil is poorly suited to dwellings. The wetness 
and the shrink-swell potential are limitations. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with suitable coarse 
material help to prevent the structural damage caused by 
wetness and by shrinking and swelling. 

Because of the very slow permeability and the 
wetness, this soil is generally unsuited to septic tank 
absorption fields. It is well suited to sewage lagoons. 

The land capability classification is 115, and the range 
site is Clay Upland. 
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Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil economically to produce 
a sustained high yield of crops. Prime farmland produces 
the highest yields with minimal inputs of energy and 
economic resources, and farming it results in the least 
damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
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few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 185,000 acres in the survey area, or nearly 45 
percent of the total acreage, meets the soil requirements 
for prime farmland. Scattered areas of this land are 
throughout the county, mainly in the Mason-Verdigris- 
Lanton and Eram-Kenoma-Catoosa associations, which 
are described under the heading "General Soil Map 
Units." About 70,000 acres of this prime farmland is 
used for crops. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in this section. This list does 
not constitute a recommendation for a particular land 
use. The extent of each listed map unit is shown in table 
4. The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units.” 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 


limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name on the following list. Onsite evaluation is 
needed to determine whether or not the limitation has 
been overcome by corrective measures. 

The map units that meet the soil requirements for 
prime farmland are: 


Ba Bates fine sandy loam, 1 to 4 percent slopes 

Bb Bates loam, 4 to 7 percent slopes 

Cd Catoosa silt loam, O to 2 percent slopes 

De Dennis silt loam, 1 to 4 percent slopes 

Df Dennis silt loam, 4 to 7 percent slopes 

Em Eram silt loam, 1 to 4 percent slopes 

Fe Fiat silty clay loam, 1 to 3 percent slopes 

iw Ivan silt loam, occasionally flooded 

Kd Kenoma silt loam, 1 to 3 percent slopes 

La Labette silty clay loam, 1 to 4 percent slopes 

Ln Lanton silly clay loam, occasionally flooded 
(where drained) 

Mb Martin silty clay loam, 1 to 4 percent slopes 

Mc Martin silty clay loam, 4 to 7 percent slopes 

Mn Mason silt loam 

Nc Newtonia silt loam, 1 to 3 percent slopes 

Os Osage silty clay loam, occasionally flooded (where 
drained) 

Pr Prue fine sandy loam, 2 to 6 percent slopes 

Sv Stephenville fine sandy loam, 1 to 4 percent 
slopes 

Vf Verdigris silt loam, occasionally flooded 

Wo Woodson silt loam, 0 to 2 percent slopes 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. The survey can be used to 
adjust land uses to the limitations and potentials of the 
natural resources and the environment in the survey 
area. Also, it can help avoid soil-related failures in land 
uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodiand; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
This soil survey can help planners to maintain or create 
a land use pattern in harmony with the natural soil. 

Contractors can use this soil survey to locate sources 
of sand and gravel, roadfill, and topsoil. They can use 
the survey to identify areas where bedrock, wetness, or 
very firm soil layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The soils in this survey area have been assigned to 
various interpretive groups. These groups are listed at 
the end of each map unit description and in some of the 
tables. The interpretive groups for each map unit also 
are shown in the section “Interpretive Groups," which 
follows the tables at the back of this survey. 


Crops and Pasture 


John C. Dark, conservation agronomist, Soil Conservation Service, 
helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 80,000 acres in ΕΙΚ County, or 19 percent of the 
total acreage, is used for cultivated crops or hay. During 
the period 1971 to 1981, wheat was grown on about 26 
percent of the cropland, soybeans on 9 percent, grain 
sorghum on 15 percent, alfalfa on 13 percent, and other 
hay crops on 30 percent. The remaining 7 percent was 
used for silage, corn, oats, and other crops (3). The 
acreage used for soybeans, grain sorghum, and wheat 
increased during this period compared to that of the 
previous 10-year period. The acreage of all other crops 
remained the same or decreased. 

The crops are grown mainly on Mason, lvan, Verdigris, 
Catoosa, Dennis, and Kenoma soils. Lesser acreages of 
Fiat, Eram, Lanton, Martin, Labette, Bates, Newtonia, 
Osage, Prue, and Woodson soils also are used as 
cropland. 

Crop production can be increased on most farms by 
applying the latest technology. This soil survey can 
facilitate the application of such technology. The main 
concerns in managing the soils in Elk County are 
controlling erosion, maintaining or improving fertility and 
tilth, and reducing wetness. 

Erosion is a hazard on about 35 percent of the 
cropland in Elk County. Most of the erosion occurs on 
soils that have a slope of more than 1 or 2 percent. 
Examples are Bates, Dennis, Eram, Fiat, Kenoma, 
Labette, Martin, Newtonia, and Prue soils. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
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surface layer is lost and part of the subsoil is 
incorporated into the plow layer. Loss of the surface 
layer is especially damaging on soils that have a clayey 
subsoil, such as Kenoma, Dennis, Martin, and Woodson 
soils. Secondly, erosion results in sedimentation in 
streams. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water. 

Erosion-control practices provide a protective cover, 
reduce the runoff rate, and increase the rate of water 
infiltration. A cropping system that keeps a plant cover 
on the surface for extended periods helps to control 
erosion and preserves the productive capacity of the 
soils. Terraces and diversions shorten the length of 
slopes, reduce the runoff rate, and help control erosion. 
They are most practical on deep, well drained soils that 
have uniform slopes. Contour farming should generally 
be used in combination with terraces. It is best suited to 
those soils that have smooth, uniform slopes and are 
suitable for terracing. 

Plants on most of the arable soils in the county 
respond well to applications of nitrate and phosphate 
fertilizers. On all soils the amount of fertilizer needed 
should be based on the results of soil tests, on the 
needs of the crop, on the expected level of yields, and 
on the experience of farmers. The Cooperative 
Extension Service can help to determine the kinds and 
amounts of fertilizer needed. 

Organic matter is a storehouse of available plant 
nutrients. It increases the water intake rate, helps to 
prevent surface crusting, helps to control erosion, and 
promotes good tilth. Most of the soils in the county that 
are used for crops have a silt loam surface layer. 
Intensive rainfall causes the surface to crust. When dry, 


the crusted surface becomes nearly impervious to water. 


As a result, the runoff rate is increased. A conservation 
tillage system that leaves all or part of the crop residue 
on the surface helps to prevent crusting, increases the 
rate of water infiltration, reduces the runoff rate, and 
helps to contro! erosion (fig. 17). 

A drainage system is a management need on some 
soils on flood plains. Unless drained, some areas of the 
somewhat poorly drained Lanton and poorly drained 
Osage soils are so wet that crop yields are reduced. 
Surface drains or a bedding system can reduce the 
wetness. 

Information about the design of erosion-control 
practices is available in the local office of the Soil 
Conservation Service. The latest information about 
growing crops can be obtained from the Cooperative 
Extension Service or the Soil Conservation Service. 

About 4 percent of the acreage in EIk County is 
pastured (6). The pastured areas support mainly cool- 
season grasses, such as tall fescue and smooth 
bromegrass. They are throughout the county. 

The main concerns in managing pasture are 
maintaining or improving the quality and quantity of 
forage, protecting the soil, and conserving water. Leaf 
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development, root growth, forage regrowth, and food 
storage in roots are processes in the development and 
growth of grasses. All are essential if optimum yields of 
forage are to be maintained. 

Proper stocking rates help to maintain a good stand of 
grasses. The numbers of livestock should be adjusted to 
the expected level of yields. Forage and feed should be 
provided to livestock for the entire season. As a guide, 
40 pounds of forage per mature cow per day is needed if 
the pasture is grazed continuously throughout the 
grazing season and 35 pounds per mature cow per day if 
rotation grazing is used. 

Delaying grazing in the spring until the soil is dry and 
firm helps to prevent the damage caused by trampling 
and compaction. Tall fescue and bromegrass should not 
be grazed during their midsummer dormancy. Rotation 
grazing is a system that provides an adequate number of 
pastures with sufficient acreage in ratio to the number of 
livestock. It helps to prevent depletion of a pasture by 
allowing the grasses to recover after periods of grazing. 
Maintaining an adequate ground cover during the periods 
of grazing helps to control erosion. 

Providing adequate supplies of water and salt at a 
variety of locations results in a uniform distribution of 
grazing. Applying the proper kinds and amounts of 
fertilizer according to the results of soil tests, field 
observation, and the experience of farmers increases 
forage production. Mowing a pasture that has been 
grazed unevenly or has an excess of forage and 
spraying with herbicides help to control invading trees, 
brush, and broad-leaved weeds. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 
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Figure 17.—Soybeans planted into wheat stubble, an example of no-till planting. The soil is Mason silt loam. 


The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 


Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
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the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generaily 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engíneering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class Il soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ΙΙΙ soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 
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The capability classification of each map unit is given 
in the section "Detailed Soil Map Units," in the yields 
table, and in the section “Interpretive Groups." 


Rangeland 


Steven L. Ekblad, range conservationist, Soil Conservation Service, 
helped prepare this section. 


About 272,000 acres in ΕΙΚ County, or 66 percent of 
the total acreage, is range. In many areas an additional 
acreage of pasture and native hay supplements the 
forage provided by range. The range is in the Bluestem 
Hills major land resource area in the western part of the 
county and in the Cross Timbers major land resource 
area in the eastern part. 

Cow-calf operations are the major type of livestock 
enterprise. Yearling operations are throughout the county 
but are concentrated in the Bluestem Hills part. Some 
stocker-feeder operations are in areas where cropland is 
adjacent to or intermingled with the range. 

If properly managed, nearly all of the soils in the 
county have excellent potential for producing quality 
forage plants for livestock and wildlife. Because of the 
unique combination of soils, climate, and topography, the 
range responds readily to well planned grazing 
management. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as rangeland or are suited to use as 
rangeland are listed. An explanation of the column 
headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
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of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife 
habitat, and protects soil and water resources. 

Excellent range condition is highly desirable on 
practically all of the range in ΕΙΚ County. At the present 
time, only 25 percent of the range is producing close to 
its potential. About 5 percent is abandoned cropland on 
which revegetation is needed to restore the natural plant 
community. On about 40 percent of the range, brush 
management is needed before the natural plant 
community can meet its potential. The brush has invaded 
mostly on the Savannah, Shallow Savannah, and Limy 
Upland range sites. A combination of grazing 
management, revegetation, and brush management 
restores these sites to an excellent condition. The rest of 
the range can be restored to its potential by good 
grazing management. 
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Woodland Management and Productivity 


Keith A. Ticknor, forester, Soil Conservation Service, helped prepare 
this section. 


About 24,800 acres in EIk County, or nearly 6 percent 
of the total acreage, is forested. The acreage of forest 
has decreased steadily in recent years, mainly because 
of the conversion of woodland to cropland or pasture. 
The woodland occurs as areas in the upland 
drainageways, as irregular tracts along streams, and as 
some areas of upland soils that are underlain by shale or 
sandstone bedrock. Numerous trees have invaded 
pasture or have been planted along fence rows and farm 
boundaries. 

The woodland is divided into three main forest cover 
types— post oak-blackjack oak, bur oak, and hackberry- 
American elm-green ash. The post oak-blackjack oak 
forest cover type is in upland areas of the Niotaze- 
Darnell-Stephenville soil association, which is described 
under the heading "General Soil Map Units." Some 
tracts are nearly pure stands of post oak and blackjack 
oak. 

The bur oak forest cover type is in upland areas of the 
Clime-Sogn-Labette association. On these dry upland 
sites, bur oak is associated with other species, such as 
black oak, northern red oak, chinkapin oak, bitternut 
hickory, honeylocust, and common pricklyash. 

The hackberry-American elm-green ash forest cover 
type is in areas of the Mason-Verdigris-Lanton 
association on bottom land. A large number of 
associated species are in these areas, including bitternut 
hickory, bur oak, boxelder, black willow, American 
sycamore, eastern cottonwood, black walnut, Kentucky 
coffeetree, silver maple, and pawpaw. 

Many of the trees, especially the bottom land species, 
have commercial value for wood products. Many of the 
soils have good potential for Christmas trees and for the 
trees used in the production of veneer, sawtimber, and 
other wood products. Only a small part of the woodland, 
however, is managed for commercial wood production. 
Most of the wooded areas are privately owned tracts 
making up only a small acreage of the farms. Most of 
the acreage is cropland that is unlikely to be converted 
to land used for commercial wood production. The soils 
on bottom land produce high-value hardwoods within a 
short period. In contrast, upland soils produce low-value 
trees over a long period. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each suitable soil. 
Soils assigned the same ordination symbo! require the 
same general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. It is based on the site index of the 
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species listed first in the common trees column. The 
number 1 indicates very high productivity; 2, high; 3, 
moderately high; 4, moderate; and 5, low. The second 
part of the symbol, a letter, indicates the major kind of 
soil (imitation. The letter r indicates steep slopes; x, 
stoniness or rockiness; w, excessive water in or on the 
soil; 2, toxic substances in the soil; d, restricted rooting 
depth; c, clay in the upper part of the soil; s, sandy 
texture; and f, high content of coarse fragments in the 
soil profile. The letter a indicates that limitations or 
restrictions are insignificant. If a soil has more than one 
limitation, the priority is as follows: r, x, w, t, d, c, s, and 
t. 

In table 7, s/ight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of p/ant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of s/ight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
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number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


Windbreaks and Environmental Plantings 


Keith A. Ticknor, forester, Soil Conservation Service, helped prepare 
this section. 


Trees grow on most of the farmsteads in EIk County. 
They were planted at various times by the landowners. 
Some of these are windbreaks, but most are 
environmental or ornamental plantings. Eastern redcedar 
is the most common species in the windbreaks. Other 
commonly planted species are Siberian elm, pecan, 
black walnut, lilac, green ash, and hackberry. 

A few windbreaks and many environmental plantings 
are planted each year. Tree planting is a continual need 
because old trees pass maturity and deteriorate, 
because some trees are destroyed by insects, disease, 
or storms, and because new plantings are needed on 
expanding farmsteads. 

Many field windbreaks are established throughout the 
county. They generally are hedgerows of osageorange. 
They were planted as property lines and field 
boundaries, as living fences, and as a source of wood 
for posts. Many of these windbreaks are being removed 
because fields are being enlarged. 

In order for windbreaks and environmental plantings to 
fulfill their intended purpose, the soils on the site should 
be suited to the trees or shrubs selected for planting. 
Permeability, available water capacity, fertility, soil depth, 
and texture greatly affect the growth rate. 

Trees and shrubs can be easily established in the 
county. The survival rate may be restricted, however, 
mainly by competition from weeds and grasses. The 
main management needs are proper site preparation 
before the trees and shrubs are planted and measures 
that control the competing weeds and grasses after the 
trees and shrubs are planted. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife, Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
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plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


Robert J. Higgins, biologist, Soil Conservation Service, helped 
prepare this section. 


Elk County has several areas of scenic, geologic, and 
historical interest. Most of the county is in the heart of 
the Bluestem Hills major land resource area, which is 
characterized by large ranches. Limestone outcrops line 
the valley walls. Wooded hillsides and streambanks add 
to the natural beauty of the county. Numerous watershed 
lakes and farm ponds dot the landscape. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
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12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 


Wildlife Habitat 


Robert J. Higgins, biologist, Soil Conservation Service, helped 
prepare this section. 


The primary game species in EIk County are bobwhite 
quail, white-tailed deer, wild turkey, cottontail rabbit, fox 
squirrel, prairie chicken, and several species of 
waterfowl. 

Nongame species are numerous because of the 
diverse habitat types in the county. Cropland, woodland, 
and grassland are intermixed throughout the county. This 
intermixture creates the desirable edge effect conducive 
to a variety of wildlife species. Establishing additional 
fringe areas generally increases the wildlife population. 

Furbearers are common along many of the streams. 
They are trapped on a limited basis. 

Numerous watershed lakes, farm ponds, and streams 
in Elk. County provide good to excellent fishing (fig. 18). 
The species commonly caught are largemouth bass, 
bluegill, crappie, carp, channel cat, bullhead, and 
flathead catfish. 
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Soil Survey 


Figure 18.—A watershed lake in ΕΙΚ County. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance οἱ wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 


suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
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limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, grain sorghum, soybeans, 
oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bromegrass, clover, and alfalfa. 

. Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, switchgrass, 
indiangrass, grama, sunflowers, ragweed, and native 
legumes. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, hackberry, sycamore, cottonwood, 
black walnut, mulberry, pecan, hickory, ash, and willow. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are Russian-olive, plum, 
fragrant sumac, autumn-olive, and crabapple. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, eastern 
redcedar, and juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
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moisture. Examples of shrubs are plum, dogwood, 
buckbrush, gooseberry, blackberry, and sumac. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, cattails, indigobush, 
prairie cordgrass, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, lakes, 
and ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, mourning doves, meadowlarks, 
field sparrows, and cottontail rabbits. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, owls, hawks, thrushes, woodpeckers, squirrels, 
opossum, raccoon, and white-tailed deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, red-winged blackbirds, muskrat, and beaver. 

Habilat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include coyotes, hawks, badgers, 
meadowlarks, and killdeer. 

Technical assistance in planning wildlife areas and in 
determining the vegetation suitable for planting can be 
obtained from the local office of the Soil Conservation 
Service. Additional information and assistance can be 
obtained from the Kansas Fish and Game Commission 
and from the Cooperative Extension Service. 


Engineering 


John A. Eberwein, civil engineer, Soil Conservation Service, helped 
prepare this section. 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
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Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating fand use alternatives, and for 
planning site investigalions prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced ín the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
suríace, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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Building Site Development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and specia! planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer, stone content, soil 
texture, and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, slope, and flooding 
affect the ease of excavation and construction. 
Landscaping and grading that require cuts and fills of 
more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 
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Sanitary Facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
Soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
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or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts and sodium affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock or the water table to permit revegetation. The 
Soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 
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Construction Materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbabile source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated far are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
grave! are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 
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The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
Sizes is given in the table on engineering index 
properties. 

A scil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
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moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
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effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement, permeability, depth to a high water table or 
depth of standing water if the soil is subject to ponding, 
slope, susceptibility to flooding, subsidence of organic 
layers, and potential frost action. Excavating and grading 
and the stability of ditchbanks are affected by depth to 
bedrock, large stones, slope, and the hazard of cutbanks 
caving. The productivity of the soil after drainage is 
adversely affected by extreme acidity or by toxic 
substances in the root zone, such as salts, sodium, or 
sulfur. Availability of drainage outlets is not considered in 
the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock affect the construction of terraces and 
diversions. A restricted rooting depth, a severe hazard of 
soil blowing or water erosion, an excessively coarse 
texture, and restricted permeability adversely affect 
maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of soil 
blowing, low available water capacity, restricted rooting 
depth, toxic substances such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 18. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
Survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and tower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 19). “Loam,” for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


percent sand 
------------ 


Figure 19.—Percentages of clay, slit, and sand in the basic USDA 
soll textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SG; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
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of fines (silt and clay). At the other extreme, soils in 
group Α-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test dala from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
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bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moíst bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
Soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
Soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
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change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and A/gh, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and ΠΙΙ erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Caicareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
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be grown if intensive measures to contro! soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. In table 16, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tiith. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 
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Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 17. Only saturated zones within a depth of about 6 
feet are indicated. 


An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
Soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section "Soi! Series and Their 
Morphology." The soil samples were tested by the 
Kansas Department of Transportation. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification — 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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Classification of the Soils 


The system οἱ soil classification used by the National 
Cooperative Soil Survey has six categories (5). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. Table 19 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Udoll (Ud, meaning 
humid, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Argiudolls (Argi, meaning argillic 
horizon, plus udo//, the suborder of the Mollisols that 
have a udic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-silty, mixed, thermic Typic 
Argiudolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. Α pedon, a small three-dimensional area of 
Soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soi! Survey Manual (4). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (5). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units." 


Bates Series 


The Bates series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
Soils formed in material that weathered from sandstone 
and silty and sandy shale. Slope ranges from 1 to 7 
percent. 

Bates soils are similar to Stephenville soils and are 
commonly adjacent to Dennis, Eram, Sogn, and 
Steedman soils. Stephenville soils have an E horizon 
and do not have a mollic epipedon. Dennis soils are 
more than 60 inches deep over bedrock. Dennis, Eram, 
and Steedman soils are in positions on the landscape 
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similar to those οἱ the Bates soils. They have a subsoil 
that is more clayey than that of the Bates soils. Eram 
and Steedman soils are moderately deep over clayey 
shale. Sogn soils are less than 20 inches deep over 
limestone. They are generally above the Bates soils on 
the landscape. 

Typical pedon of Bates fine sandy loam, 1 to 4 
percent slopes, 2,150 feet east and 600 feet south of 
the northwest corner of sec. 29, T. 29 S., R. 13 E. 


A—O to 10 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; friable, hard; many 
fine roots; strongly acid; clear smooth boundary. 

BA—10 to 14 inches; dark brown (10YH 3/3) loam, 
brown (10YR 4/3) dry; moderate fine subangular 
blocky structure; friable, hard; common fine roots; 
strongly acid; clear smooth boundary. 

Bt—14 to 23 inches; dark yellowish brown (10 YR 4/6) 
clay loam, yellowish brown (10YR 5/6) dry; common 
fine distinct strong brown (7.5 YR 5/8) mottles; 
moderate fine subangular blocky structure; common 
fine roots; friable, hard; strongly acid; gradual 
smooth boundary. 

BC—23 to 32 inches; dark yellowish brown (10YR 4/6) 
clay loam, brownish yellow (10YR 6/6) dry; few 
medium prominent yellowish red (5ΥΒ 5/8) and few 
fine distinct strong brown (7.5YR 5/8) mottles; weak 
medium subangular blocky structure; friable, hard; 
few fine roots; few sandstone fragments less than 
0.5 inch in size; strongly acid; clear wavy boundary. 

Cr—32 inches; soft sandstone. 


The thickness of the solum and the depth to 
sandstone range from 20 to 40 inches. The mollic 
epipedon is 8 to 24 inches thick. The content of 
sandstone fragments is less than 15 percent in any 
horizon. The solum ranges from slightly acid to strongly 
acid. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 2 or 3. It is dominantly fine sandy 
loam or loam, but the range includes silt loam. The Bt 
horizon has hue of 10YR or 7.5YR, value of 3 to 5 (4 to 
6 dry), and chroma of 3 to 6. It is loam or clay loam. 


Benfield Series 


The Benfield series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in alkaline shale residuum. Slope ranges from 4 
to 10 percent. 

Benfield soils are similar to Florence soils and are 
commonly adjacent to Clime and Labette soils. They 
generally are lower on the landscape than the similar 
and adjacent soils. Florence soils are more than 40 
inches deep over limestone. The content of chert 
fragments in their subsoil is more than 35 percent. Clime 
and Labette soils lack the chert fragments in the solum. 
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Clime soils are calcareous. Labette soils-are underlain by 
limestone. 

Typical pedon of Benfield cherty silt loam, 4 to 10 
percent slopes, 1,600 feet east of the southwest corner 
of sec. 32, T. 28 S, R. 9 E. 


A—0 to 10 inches; very dark brown (10YR 2/2) cherty 
silt loam, dark grayish brown (10YR 4/2) dry; strong 
fine granular structure; friable, hard; many fine roots; 
about 30 percent chert fragments less than 3 inches 
in size; neutral; gradual wavy boundary. 

BA—10 to 17 inches; very dark grayish brown (10YR 
3/2) cherty silty clay loam, dark grayish brown 
(10YR 4/2) dry; moderate fine subangular blocky 
structure; firm, very hard; common fine roots; about 
30 percent chert fragments less than 3 inches in 
size; slightly acid; clear wavy boundary. 

Bt1—17 to 24 inches; brown (10 YR 4/3) silty clay loam, 
yellowish brown (10YR 5/4) dry; many fine distinct 
yellowish red (SYR 5/6) mottles; strong fine 
subangufar blocky structure; firm, very hard; 
common fine roots; clay films on faces of most 
peds; few chert fragments less than 0.25 inch in 
size; neutral; gradual smooth boundary. 

Bt2—24 to 30 inches; dark brown (10YR 4/3) and 
yellowish brown (10YR 5/6) silty clay, brown (10YR 
5/3) and brownish yellow (10YR 6/6) dry; strong 
fine subangular blocky structure; very firm, very 
hard; few fine roots; clay films on faces of most 
peds; few chert fragments less than 0.25 inch in 
size; neutral; gradual smooth boundary. 

BC—30 to 36 inches; grayish brown (2.5Y 5/2) cherty 
silty clay loam, light yellowish brown (2.5Y 6/4) dry; 
many fine and medium distinct olive yellow (2.5Y 
6/6) mottles; weak fine blocky structure; firm, very 
hard; about 30 percent chert and limestone 
fragments; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

Cr—36 inches; calcareous, clayey shale. 


The thickness of the solum and the depth to shale 
range from 20 to 40 inches. The thickness of the mollic 
epipedon ranges from 7 to 20 inches. The content of 
coarse fragments less than 3 inches in size ranges from 
0 to 30 percent in the solum. The depth to lime in any 
form other than concretions is more than 28 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1 or 2. It is dominantly 
cherty silt loam, but in some pedons it is cherty silty clay 
loam. It ranges from slightly acid to mildly alkaline. The 
Bt horizon has hue of 5YH to 2.5Y, value of 3 to 5 (4 to 
6 dry), and chroma of 2 to 6. It is silty clay loam, silty 
clay, cherty silty clay, or cherty silty clay loam. It ranges 
from neutral to moderately alkaline. 
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Catoosa Series 


The Catoosa series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in limestone residuum. Slope ranges from 0 
to 8 percent. 

Catoosa soils are similar to Labette soils and are 
commonly adjacent to Kenoma and Sogn soils. Labette 
soils contain more clay in the subsoil than the Catoosa 
soils. Kenoma soils lack a BA horizon and are more than 
40 inches deep over limestone. They are generally 
above the Catoosa soils on the landscape. Sogn soils 
are less than 20 inches deep over limestone. They are 
below the Catoosa soils on the landscape. 

Typical pedon of Catoosa silt loam, 0 to 2 percent 
slopes, 1,250 feet east and 600 feet north of the 
southwest corner of sec. 27, T. 31 S., R. 11 E. 


A—0 to 10 inches; dark brown (7.5YR 3/2) silt loam, 
brown (7.5YR 4/2) dry; strong fine granular 
structure; friable, hard; many fine roots; slightly acid; 
gradual smooth boundary. 

BA—10 to 16 inches; dark reddish brown (5YR 3/4) silty 
clay loam, brown (7.5YR 4/4) dry; strong fine 
subangular blocky structure; friable, hard; common 
fine roots; medium acid; gradual smooth boundary. 

Bt1—16 to 27 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (5YR 4/4) dry; strong fine 
subangular blocky structure; firm, hard: common fine 
roots; thin patchy clay films on faces of peds; few 
fine black stains; medium acid; gradual smooth 
boundary. 

Bt2—27 to 34 inches; dark reddish brown (2.5YR 3/4) 
silty clay loara, moist or dry; strong fine subangular 
blocky structure; firm, very hard; common fine roots; 
thick continuous clay films on faces of peds; few 
fine black stains and concretions; medium acid; 
abrupt wavy boundary. 

R—34 inches; limestone. 


The thickness of the solum and the depth to limestone 
range from 20 to 40 inches. The A horizon has hue of 
10YR or 7.5YR, value of 2 or 3 (3 to 5 dry), and chroma 
of 2. It is medium acid or slightly acid. The Bt horizon 
has hue of 7.5YR, 5YR, or 2.5YR, value of 3 or 4 (4 or 5 
dry), and chroma of 2 to 6. It ranges from strongly acid 
to neutral. 


Clime Series 


The Clime series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in material weathered from calcareous, clayey 
shale. Slope ranges from 3 to 30 percent. 

Clime soils are commonly adjacent to Martin and Sogn 
soils. Martin soils have an argillic horizon and are more 
than 40 inches deep over shale. They are generally 
below the Clime soils on side slopes. Sogn soils are less 
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than 20 inches deep over limestone. They are generally 
above the Clime soils on the landscape. 

Typical pedon of Clime silty clay, in an area of Clime- 
Sogn complex, 5 to 20 percent slopes, 1,600 feet west 
and 400 feet north of the southeast corner of sec. 11, T. 
31 S., R. 10 E. 


Α---Ό to 10 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; strong fine granular structure; firm, 
hard; many fine roots; slight effervescence; mildly 
alkaline; clear smooth boundary. 

Bw1—10 to 17 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; strong 
fine subangular blocky structure; very firm, very 
hard; common fine roots; common fine rounded lime 
concretions; slight effervescence; mildly alkaline; 
gradual smooth boundary. 

Bw2—17 to 24 inches; dark grayish brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; moderate 
fine blocky structure; very firm, very hard; few fine 
roots; common fine and medium rounded lime 
concretions; strong effervescence; mildly alkaline; 
gradual smooth boundary. 

C— 24 to 31 inches; olive (5Y 4/3) silty clay, pale olive 
(БҮ 6/3) dry; many fine distinct light olive brown 
(2.5Y 5/6) mottles; massive; extremely firm, 
extremely hard; few fine roots; many fine shale 
fragments; common fine and medium, rounded lime 
concretions and few coarse, soft lime 
accumulations; strong effervescence; mildly alkaline; 
gradual smooth boundary. 

Cr—31 inches; soft, calcareous, clayey shale. 


The thickness of the solum ranges from 12 to 30 
inches and the depth to shale from 20 to 40 inches. The 
depth to lime ranges from 0 to 10 inches. The mollic 
epipedon ranges from 6 to 20 inches in thickness. 
Reaction generally is mildly alkaline or moderately 
alkaline throughout the profile. In a few pedons, 
however, it is neutral to a depth of 10 inches. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 to 5 dry), and chroma of 1 or 2. It is silty clay, silty 
clay loam, or the stony analogs of these textures. The 
Bw horizon has hue of 10YR or 2.5Y, value of 3 to 5 (4 
to 7 dry), and chroma of 1 to 4. It is silty clay, clay, or 
silty clay loam. The C horizon has hue of 10YR, 2.5Y, or 
5Y, value of 4 to 6 (5 to 7 dry), and chroma of 2 to 4. It 
is silty clay loam, silty clay, clay, or the shaly analogs of 
these textures. 


Collinsville Series 


The Collinsville series consists of shallow, well 
drained, moderately rapidly permeable soils on uplands. 
These soils formed in sandstone residuum. Slope ranges 
from 2 to 8 percent. 
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Collinsville soils are similar to Darnell soils and are 
commonly adjacent to Bates and Steedman soils. 
Darnell soils lack a mollic epipedon. Bates and 
Steedman soils are 20 to 40 inches deep over bedrock. 
Bates soils are above the Collinsville soils on the 
landscape, and Steedman soils are on the lower side 
slopes. 

Typical pedon of Collinsville fine sandy loam, in an 
area of Collinsville-Bates fine sandy loams, 2 to 8 
percent slopes, 200 feet east and 900 feet south of the 
northwest corner of sec. 29, T. 29 S., R. 13 E. 


А—0 to 8 inches; very dark brown (10YR 2/2) fine sandy 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; very friable, slightly hard; 
many fine roots; medium acid; clear smooth 
boundary. 

C—8 to 14 inches; dark brown (10YR 4/3) fine sandy 
loam, brown (10YR 5/3) dry; massive; very friable, 
slightly hard; common fine roots; strongly acid; 
abrupt wavy boundary. 

R—14 inches; hard sandstone. 


The thickness of the solum and the depth to 
sandstone bedrock range from 4 to 20 inches. Reaction 
ranges from slightly acid to strongly acid throughout the 
profile. The content of sandstone fragments more than 3 
inches in diameter ranges from 0 to 15 percent. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 2 or 3. The C horizon 
has hue of 10YR or 7.5 YR, value of 3 or 4 (4 or 5 dry), 
and chroma of 3 or 4. {{ is fine sandy loam or loam. A 
few pedons have a Bw horizon. This horizon has colors 
similar to those of the C horizon. It has weak structure. 


Darnell Series 


The Darnell series consists of shallow, well drained, 
moderately rapidly permeable soils on uplands. These 
soils formed in sandstone residuum. Slope ranges from 1 
to 35 percent. 

Darnell soils are similar to Collinsville soils and are 
commonly adjacent to Niotaze, Steedman, and 
Stephenville soils. Collinsville soils have a mollic 
epipedon. Niotaze, Steedman, and Stephenville soils 
have an argillic horizon and are 20 to 40 inches deep 
over bedrock. Niotaze soils are on the lower side slopes, 
and Steedman and Stephenville soils are above the 
Darnell soils on the landscape. 

Typical pedon of Darnell fine sandy loam, in an area of 
Stephenville-Darnell fine sandy loams, 1 to 6 percent 
slopes, 1,900 feet west and 1,400 feet south of the 
northeast corner of sec. 7, T. 29 S., R. 13 E. 


A—0 to 4 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, brown (10YR 5/3) dry; weak fine 
granular structure; very friable, slightly hard; many 
fine roots; slightly acid; clear smooth boundary. 


Soil Survey 


Bw—4 to 12 inches; dark yellowish brown (10YR 4/4) 
gravelly fine sandy loam, light yellowish brown 
(10YR 6/4) dry; weak fine granular structure; very 
friable, slightly hard; common fine roots; about 20 
percent sandstone fragments less than 1 inch in 
diameter; slightly acid; abrupt wavy boundary. 

Cr—12 inches; soft sandstone. 


The thickness of the solum and the depth to 
sandstone bedrock range from 10 to 20 inches. Reaction 
ranges from neutral to strongly acid throughout the 
profile. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 (4 or 5 dry), and chroma of 2 to 4. The Bw horizon 
has hue of 5YR to 10YR, value of 3 to 6 (5 to 7 dry), 
and chroma of 3 to 6. It is gravelly fine sandy loam, fine 
sandy loam, or loam. The content of sandstone 
fragments less than 3 inches in diameter ranges from 0 
to 20 percent. 


Dennis Series 


The Dennis series consists of deep, moderately well 
drained, slowly permeable soils on uplands. These soils 
formed in colluvium or material weathered from shale. 
Slope ranges from 1 to 7 percent. 

Dennis soils are similar to Eram, Kenoma, and 
Newtonia soils and are commonly adjacent to Catoosa, 
Eram, and Kenoma soils. Eram soils are 20 to 40 inches 
deep over clayey shale. They are on side slopes above 
or below the Dennis soils. Kenoma soils lack a BA 
horizon. They are on ridgetops. Newtonia soils are less 
clayey in the upper part of the subsoil than the Dennis 
soils. Catoosa soils are 20 to 40 inches deep over 
limestone. They are on ridgetops. 

Typical pedon of Dennis silt loam, 4 to 7 percent 
slopes, 100 feet south and 500 feet east of the 
northwest corner of sec. 27, T. 30 S., R. 12 E. 


А—0 to 13 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; strong fine and 
medium granular structure; friable, hard; many fine 
roots; medium acid; clear smooth boundary. 

BA—13 to 20 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 4/3) dry; few fine prominent 
yellowish red (5YR 4/6) mottles; strong fine 
subangular blocky structure; friable, hard; few 
medium black stains; many fine roots; medium acid; 
gradual smooth boundary. 

Bt1—20 to 29 inches; dark brown (10YR 4/3) silty clay, 
brown (10YR 5/3) dry; common fine prominent 
yellowish red (5YR 4/6) mottles; strong fine 
subangular blocky structure; very firm, very hard; 
common fine roots; few black stains; clay films on 
faces of most peds; strongly acid; gradual smooth 
boundary. 
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Bt2—29 to 38 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; few fine 
distinct dark gray (10YR 4/1) and common fine 
prominent yellowish red (5ΥΗ͂ 4/6) mottles; 
moderate fine and medium subangular blocky 
Structure; very firm, extremely hard; common fine 
roots; clay films on faces of most peds; common 
medium black stains and rounded black concretions; 
strongly acid; gradual smooth boundary. 

Bt3—38 to 51 inches; yellowish brown (10YR 5/6) silty 
clay, brownish yellow (10YR 6/6) dry; many medium 
distinct dark grayish brown (10YR 4/2) and few fine 
distinct strong brown (7.5YR 5/6) mottles; moderate 
fine subangular blocky structure; very firm, extremely 
hard; few fine roots; clay films on faces of most 
peds; few medium rounded black concretions; 
strongly acid; diffuse smooth boundary. 

BC—51 to 60 inches; strong brown (7.5YR 5/6) silty 
clay, reddish yellow (7.5YR 6/6) dry; common 
medium distinct dark grayish brown (10YR 4/2) 
mottles; weak fine blocky structure; extremely firm, 
extremely hard; few fine roots; common medium 
rounded black concretions and stains; slightly acid. 


The solum is more than 60 inches thick. The A horizon 
has hue of 10YR, value of 2 or 3 (3 to 5 dry), and 
chroma of 2 or 3. It is dominantly silt loam, but the range 
includes silty clay loam and loam. This horizon is 
strongly acid or medium acid. The Bt horizon has hue of 
10YR or 7.5YR, value of 4 or 5 (5 or 6 dry), and chroma 
of 3 to 6. It is silty clay loam, silty clay, or clay. It ranges 
from slightly acid to strongly acid. 

Dennis silty clay loam, 3 to 7 percent slopes, eroded, 
is a taxadjunct because it lacks a mollic epipedon and is 
Slightly less acid than is defined as the range for the 
series. These differences, however, do not alter the 
usefulness or behavior of the soil. 


Dwight Series 


The Dwight series consists of deep, moderately well 
drained, very slowly permeable, sodic soils on uplands. 
These soils formed in clayey sediments or in limestone 
residuum. Slope ranges from 0 to 3 percent. 

Dwight soils are similar to Woodson soils and are 
commonly adjacent to Clime, Florence, and Labette 
soils. The similar and adjacent soils do not have a natric 
horizon. Woodson soils have a surface layer that is 
thicker than that of the Dwight soils. The calcareous 
Clime soils are 20 to 40 inches deep over shale and are 
on side slopes. Florence soils are on side slopes below 
the Dwight soils. Their content of angular chert 
fragments is more than 35 percent. Labette soils are 20 
to 40 inches deep over limestone. They are in landscape 
positions similar to those of the Dwight soils. 

Typical pedon of Dwight silt loam, in an area of 
Labette-Dwight complex, 0 to 3 percent slopes, 2,200 
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feet east and 1,400 feet south of the northwest corner of 
sec. 30, T. 29 S., R. 10 E. 


Α---0 to 4 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
gray silt coatings in the lower 2 inches; many fine 
roots; very friable, slightly hard; medium acid; abrupt 
smooth boundary. 

Bt1—4 to 15 inches; very dark grayish brown (10YR 3/2) 
silty clay, dark grayish brown (10YR 4/2) dry; weak 
medium columnar structure parting to moderate fine 
subangular blocky; extremely firm, extremely hard; 
the upper boundary marked by rounded caps coated 
with gray silt grains; common fine roots along faces 
of peds; clay films on faces of most peds; slightly 
acid; clear smooth boundary. 

Bt2—15 to 27 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; moderate fine blocky 
structure; extremely firm, extremely hard; few fine 
roots along faces of peds; clay films on faces of 
peds; few slickensides; few medium rounded black 
concretions; moderately alkaline; gradual smooth 
boundary. 

BC—27 to 42 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; weak fine 
blocky structure; extremely firm, extremely hard; few 
fine rounded soft accumulations of lime; slight 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

R—42 inches; hard limestone. 


The thickness of the solum ranges from 30 to 55 
inches. The depth to hard limestone or shale ranges 
from 40 to 60 inches. The mollic epipedon is 15 to 30 
inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 or 2. It ranges from medium acid 
to neutral. The Bt horizon has hue of 10YR or 7.5YR, 
value of 2 to 4 (3 to 5 dry), and chroma of 1 to 3. It is 
clay or silty clay. It ranges from slightly acid to 
moderately alkaline. In some pedons it has gypsum 
crystals in the lower part. 


Eram Series 


The Eram series consists of moderately deep, 
moderately well drained, slowly permeable soils on 
uplands. These soils formed in shale residuum. Slope 
ranges from 1 to 7 percent. 

Eram soils are similar to Dennis, Fiat, Martin, and 
Steedman soils and are commonly adjacent to Dennis, 
Kenoma, Sogn, and Steedman soils. Fiat soils are 
underlain by limestone. Dennis, Kenoma, and Martin 
soils are more than 40 inches deep over bedrock. 
Dennis and Martin soils are mainly below the Eram soils 
on the landscape. Kenoma soils are on broad ridgetops. 
Sogn soils are less than 20 inches deep over limestone. 
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They are mainly above the Eram soils on the landscape. 
Steedman soils do not have a mollic epipedon. 

Typical pedon of Eram silt loam, 1 to 4 percent siopes, 
100 feet south and 300 feet west of the northeast corner 
of sec. 26, T. 28 S., R. 9 E. 


А—0 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; strong 
medium granular structure; friable, hard; many fine 
roots; slightly acid; clear smooth boundary. 

BA—10 to 15 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10 YR 4/3) dry; moderate fine 
subangular blocky structure; firm, hard; many fine 
roots; few sandstone fragments less than 0.5 inch in 
size; slightly acid; gradual smooth boundary. 

Bt—15 to 23 inches; grayish brown (2.5Y 5/2) silty clay, 
light yellowish brown (2.5Y 6/4) dry; many fine 
distinct olive yellow (2.5Y 6/6) mottles; moderate 
fine subangular blocky structure; thin continuous 
clay films on faces of most peds; firm, very hard; 
few black stains; common fine roots; few sandstone 
fragments less than 0.25 inch in size; medium acid; 
clear smooth boundary. 

BC—23 to 33 inches; grayish brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5Y 6/2) dry; common fine 
distinct olive yellow (2.5Y 6/6) mottles; weak fine 
blocky structure; few shale fragments; few fine 
roots; very firm, very hard; few black stains; medium 
acid; gradual wavy boundary. 

Cr—33 inches; shale. 


The thickness of the solum and the depth to shale 
range from 20 to 40 inches. The A horizon has hue of 
7.5YR or 10YR, value of 2 or 3 (3 or 4 dry), and chroma 
of 2 or 3. It is dominantly silt loam or silty clay loam, but 
the range includes clay and clay loam. This horizon is 
Slightly acid or medium acid. The Bt horizon has hue of 
7.5 YR to 2.5Y, value of 3 to 5 (4 to 6 dry), and chroma 
of 2 to 4. It ranges from strongly acid to neutral. It is clay 
loam, silty clay loam, or silty clay. In some pedons 
seams of lime are in the Cr horizon. 


Fiat Series 


The Fiat series consists of moderately deep, 
somewhat poorly drained, slowly permeable soils on 
uplands. These soils formed in material weathered from 
limestone and shale. Slope ranges from 1 to 3 percent. 

Fiat soils are similar to Eram and Martin soils and are 
commonly adjacent to Catoosa, Eram, and Sogn soils. 
The moderately well drained Eram soils are underlain by 
clayey shale. Martin soils are more than 40 inches deep 
over bedrock. The well drained Catoosa soils have a silty 
subsoil. They are in landscape positions similar to those 
of the Fiat soils. Sogn soils are less than 20 inches deep 
over limestone. They are below the Fiat soils on the 
landscape. 


Soil Survey 


Typical pedon of Fiat silty clay loam, 1 to 3 percent 
slopes, 2,250 feet east and 1,800 feet north of the 
southwest corner of sec. 35, T. 29 S., R. 11 E. 


А—0 to 11 inches; black (10YH 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; strong fine granular 
structure; firm, hard; many fine roots; medium acid; 
gradual smooth boundary. 

Bt1—11 to 24 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; few fine prominent 
yellowish red (5YR 5/8) mottles; strong fine 
subangular blocky structure; very firm, extremely 
hard; common fine roots; slightly acid; clear smooth 
boundary. 

Bt2—24 to 30 inches; dark grayish brown (10YR 4/2) 
silty clay, grayish brown (10YR 5/2) dry; many 
medium distinct olive brown (2.5Y 4/4) and few fine 
distinct yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; very firm, 
extremely hard; few fine roots; neutral; abrupt wavy 
boundary. 

R—30 inches; hard limestone. 


The thickness of the solum and the depth to limestone 
bedrock range from 20 to 40 inches. The A horizon has 
hue of 10YR, value of 2 or 3 (3 or 4 dry), and chroma of 
1 or 2. It is slightly acid or medium acid. The Bt horizon 
has hue of 10YR or 2.5Y, value of 2 to 4 (3 to 5 dry), 
and chroma of 1 or 2. It is silty clay or clay. It is slightly 
acid or neutral. 


Florence Series 


The Florence series consists of deep, well drained, 
moderately slowly permeable sails on uplands. These 
soils formed in cherty limestone residuum. Slope ranges 
from 2 to 12 percent. 

Florence soils are similar to Benfield soils and are 
commonly adjacent to Clime, Dwight, Labette, and Martin 
sails. Benfield soils are 20 to 40 inches deep over shale. 
The content of coarse fragments in their subsoil is less 
than 35 percent. The content of chert fragments in the 
solum of Clime, Dwight, Labette, and Martin soils is less 
than 10 percent. The calcareous Clime soils are 20 to 40 
inches deep over shale. They are on side slopes below 
the Florence soils. Dwight soils are on ridgetops. Labette 
soils are 20 to 40 inches deep over limestone. They are 
on ridgetops above the Florence soils. Martin soils are 
on foot slopes below the Florence soils. 

Typical pedon of Florence cherty silt loam, in an area 
of Florence-Martin complex, 2 to 12 percent slopes, 
1,500 feet east of the southwest corner of sec. 34, T. 28 
S., R. 8 E. 


A1—0 to 6 inches; very dark brown (10YR 2/2) cherty 
silt loam, dark grayish brown (10YR 4/2) dry; strong 
fine granular structure; very friable, hard; about 20 
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percent chert fragments 0.25 inch to 2 inches in 
size; many fine roots; slightly acid; clear wavy 
boundary. 

A2—6 to 12 inches; very dark brown (10YR 2/2) very 
cherty silt loam, very dark grayish brown (10 YR 3/2) 
dry; strong fine granular structure; friable, hard; 
about 50 percent chert fragments 0.25 inch to 3 
inches in size; many fine roots; slightly acid; gradual 
smooth boundary. 

BA—12 to 18 inches; very dark grayish brown (10YR 
3/2) extremely cherty silty clay loam, dark grayish 
brown (10YR 4/2) dry; strong fine granular structure; 
firm, hard; about 80 percent chert fragments 0.5 
inch to 3 inches in size; common fine roots; slightly 
acid; clear smooth boundary. 

Bt1—18 to 32 inches; dark brown (7.5YR 4/4) and dark 
red (2.5YR 3/6) extremely cherty silty clay, moist or 
dry; moderate fine and medium subangular blocky 
structure; very firm, very hard; about 80 percent 
chert fragments as much as 3 inches in size; few 
fine roots; slightly acid; gradual irregular boundary. 

Bt2—32 to 49 inches; dark red (2.5YR 3/6) extremely 
cherty clay, moist or dry; common medium 
prominent dark brown (7.5YR 4/4) mottles; 
moderate fine and medium subangular blocky 
structure; extremely firm, extremely hard; about 80 
percent chert fragments as much as 4 inches in 
Size; some chert fragments as much as 7 inches in 
size in the lower part; few fine roots; slightly acid; 
abrupt wavy boundary. 

Η-- 49 inches; cherty limestone. 


The thickness of the solum and the depth to limestone 
range from 40 to 60 inches. The mollic epipedon ranges 
from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or 2. It is dominantly 
cherty silt loam, but the range includes cherty silty clay 
loam, silt loam, and silty clay loam. The horizon ranges 
from medium acid to neutral. The Bt horizon has hue of 
7.5YR, 5YR, or 2.5YR, value of 3 to 5 (4 or 5 dry), and 
chroma of 3 to 6. It ranges from slightly acid to mildly 
alkaline. The content of chert in this horizon ranges from 
50 to 85 percent. 


Ivan Series 


The Ivan series consists of deep, well drained, 
moderately permeable soils on flood plains. These soils 
formed in calcareous, silty alluvium. Slope ranges from 0 
to 2 percent. 

Ivan soils are similar to Mason and Verdigris soils and 
are commonly adjacent to Martin and Mason soils. 
Mason soils have an argillic horizon. They are subject to 
rare flooding and are on terraces above the lvan soils. 
Verdigris soils are noncalcareous. Martin soils have a 
clayey subsoil. They are on foot slopes above the Ivan 
soils. 
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Typical pedon of Ivan silt loam, occasionally flooded, 
1,300 feet west and 1,200 feet south of the northeast 
corner of sec. 16, T. 29 S., R. 9 E. 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YH 4/2) dry; weak 
fine granular structure; very friable, hard; few fine 
roots; slight effervescence; mildly alkaline; clear 
smooth boundary. 

A1—8 to 19 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; very friable, hard; 
few worm casts and pores; few fine roots; slight 
effervescence; moderately alkaline; gradual smooth 
boundary. 

A2—19 to 33 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; friable, hard; 
few fine roots; common fine and very fine pores; 
slight effervescence; moderately alkaline; gradual 
smooth boundary. 

AC—33 to 60 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 4/3) dry; massive; friable, very hard; 
common fine and very fine pores; strong 
effervescence; moderately alkaline. 


The solum ranges from 24 to more than 60 inches in 
thickness. The depth to lime ranges from 0 to 10 inches. 

The A and AC horizons have hue of 10YR, value of 2 
or 3 (4 or 5 dry), and chroma of 1 or 2. They are 
dominantly silt loam, but in places they are silty clay 
loam. Some pedons have a C horizon. This horizon has 
hue of 10YR or 7.5YR, value of 3 to 5 (5 to 7 dry), and 
chroma of 2 or 3. It is loam, silt loam, or silty clay loam. 
Some pedons have strata containing more clay or more 
sand below a depth of 40 inches. Also, some pedons 
have a buried A horizon below a depth of 40 inches. 


Kenoma Series 


The Kenoma series consists of deep, moderately well 
drained, very slowly permeable soils on uplands or high 
terraces. These soils formed in old alluvial sediments or 
shale residuum. Slope ranges from 1 to 3 percent. 

Kenoma soils are similar to Dennis soils and are 
commonly adjacent to Catoosa, Dennis, Eram, and 
Woodson soils. Catoosa, Dennis, and Eram soils have a 
BA horizon. Catoosa and Eram soils are 20 to 40 inches 
deep over bedrock. Catoosa soils are in the slightly 
lower areas. Eram soils are mainly in the more sloping 
areas below the Kenoma soils. Woodson soils are less 
sloping than the Kenoma soils and have a grayer 
subsoil. 

Typical pedon of Kenoma silt loam, 1 to 3 percent 
slopes, 2,500 feet north and 100 feet east of the 
southwest corner of sec. 14, T. 29 S., R. 10 E. 
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Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; gray 
coatings in the lower 3 inches; moderate fine 
granular structure; friable, hard; many fine roots; 
slightly acid; abrupt smooth boundary. 

B1—8 to 29 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; few fine faint dark grayish 
brown (10YR 4/2) mottles; moderate fine 
subangular blocky structure; very firm, extremely 
hard; clay films on faces of most peds; common fine 
roots; slightly acid; gradual smooth boundary. 

BC—29 to 50 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; few fine 
distinct dark gray (10YR 4/1) and few fine prominent 
yellowish red (SYR 4/6) mottles; weak fine blocky 
structure; extremely firm, extremely hard; few fine 
black stains; mildly alkaline; gradual smooth 
boundary. 

C—50 to 60 inches; yellowish brown (10YR 5/6) silty 
clay, brownish yellow (10YR 6/6) dry; common 
medium distinct light brownish gray (10YR 6/2) and 
brown (10YR 5/3) mottles; weak fine and medium 
blocky fragments; very firm, very hard; common 
black stains and streaks; few shale fragments less 
than 0.25 inch in size; mildly alkaline. 


The thickness of the solum ranges from 30 to 60 
inches. In some pedons the content of waterworn chert 
gravel below the A horizon is as much as 20 percent. A 
few pedons have limestone or shale at a depth of 40 to 
60 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 to 3. it is dominantly silt loam, 
but in some pedons it is silty clay loam. It ranges from 
strongly acid to slightly acid. The boundary between the 
A and Bt horizons is abrupt or clear. The upper part of 
the Bt horizon has hue of 10YR or 7.5YR, value of 2 or 3 
(4 or 5 dry), and chroma of 2 or 3. The lower part has 
hue of 10YR or 7.5YR, value of 3 to 6 (4 to 7 dry), and 
chroma of 2 to 6. The Bt horizon is silty clay or clay that 
has a clay content of 40 to 60 percent. This horizon 
ranges from medium acid to mildly alkaline. 


Labette Series 


The Labette series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in material weathered from interbedded 
limestone and shale. Slope ranges from 0 to 8 percent. 

Labette soils are similar to Catoosa and Martin soils 
and are commonly adjacent to Dwight, Florence, and 
Sogn soils. Catoosa soils have a silty subsoil. Martin 
soils are more than 40 inches deep over limestone. 
Dwight soils have a natric horizon and have an A horizon 
that is thinner than that of the Labette soils. Generally, 
they are nearly level and are above the Labette soils on 
ridgetops. Florence soils are on side slopes below the 
Labette soils. The content of chert fragments in their 
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subsoil is more than 35 percent. Sogn soils are less than 
20 inches deep over limestone. They are below the 
Labette soils on the landscape. 

Typical pedon of Labette silty clay loam, іп an area of 
Labette-Dwight complex, 0 to 3 percent slopes, 1,300 
feet east and 1,100 feet north of the southwest corner of 
sec. 20, T. 29 S., R. 9 E. 


A—0 to 9 inches; very dark brown (10YR 2/2) silty clay 
loam, dark grayish brown (10YR 4/2) dry; strong fine 
and medium granular structure; friable, hard; many 
fine roots; slightly acid; clear smooth boundary. 

BA—9 to 14 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; strong fine subangular 
blocky structure; firm, very hard; many fine roots; 
slightly acid; gradual smooth boundary. 

Bt1—14 to 20 inches; dark reddish brown (5YR 3/3) silty 
clay, moist or dry; strong fine subangular blocky 
Structure; very firm, very hard; common fine roots; 
thin patchy clay films on faces of peds; few fine 
black concretions; slightly acid; gradual smooth 
boundary. 

Bt2—20 to 30 inches; dark reddish brown (5ΥΗ 3/4 and 
3/2) silty clay, moist or dry; moderate fine 
subangular blocky structure; very firm, extremely 
hard; common fine roots; thick continuous clay films 
on faces of peds; common fine black stains and 
black concretions; neutral; abrupt wavy boundary. 

R—30 inches; hard limestone. 


The thickness of the solum and the depth to limestone 
range from 20 to 40 inches. The mollic epipedon ranges 
from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1 or 2. It is silty clay 
loam or silt loam. It is medium acid or slightly acid. The 
Bt horizon has hue of 7.5YR or 5YR, value of 3 to 5 (4 
to 6 dry), and chroma of 2 to 6. It ranges from slightly 
acid to mildly alkaline. It is silty clay loam or silty clay 
that has a clay content of 35 to 50 percent. 


Lanton Series 


The Lanton series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on flood 
plains. These soils formed in alluvium. Slope ranges from 
0 to 2 percent. 

Lanton soils are similar to Osage and Verdigris soils 
and commonly are adjacent to those soils. The poorly 
drained Osage soils are clayey within 20 inches of the 
surface. They are in swales and backwater areas. The 
well drained Verdigris soils generally are not mottled. 
They are adjacent to stream channels. 

Typical pedon of Lanton silty clay loam, occasionally 
flooded, 1,200 feet east and 150 feet south of the 
northwest corner of sec. 34, T. 31 S., R. 13 E. 
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Ар—0 to 7 inches; very dark gray (10YR 3/1) silty clay 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; friable, hard; few fine roots; 
neutral; clear smooth boundary. 

А1—7 to 14 inches; very dark gray (10YR 3/1) silty clay 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; friable, very hard; few fine 
roots; slightly acid; gradual smooth boundary. 

A2—14 to 26 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; few fine distinct dark 
yellowish brown (10YR 4/4) mottles; strong fine 
subangular blocky structure; firm, very hard; few fine 
roots; slightly acid; gradual smooth boundary. 

A3—26 to 36 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; few fine distinct yellowish 
brown (10YR 5/6) mottles; moderate fine 
subangular blocky structure; very firm, very hard; 
slightly acid; gradual smooth boundary. 

Cg—36 to 60 inches; dark grayish brown (10YR 4/2) 
silty clay, grayish brown (10YR 5/2) dry; common 
fine distinct dark yellowish brown (10YR 4/4) 
mottles; weak fine blocky fragments; few black 
stains; very firm, extremely hard; neutral. 


The mollic epipedon is more than 24 inches thick. The 
A horizon has hue of 10YR, value of 2 or 3 (3 to 5 dry), 
and chroma of 1 or 2. It is dominantly silty clay loam, but 
in some pedons it is silt ioam. The Cg horizon has hue of 
10YR or 2.5Y, value of 4 or 5 (5 or 6 dry), and chroma of 
1 or 2. It is silty clay loam or silty clay. 


Martin Series 


The Martin series consists of deep, moderately well 
drained, slowly permeable soils on uplands or foot 
slopes. These soils formed in colluvium or clayey shale 
residuum. Slope ranges from 1 to 11 percent. 

Martin soils are similar to Eram, Fiat, and Labette soils 
and are commonly adjacent to Clime, Eram, and 
Florence soils. Eram, Fiat, and Labette soils are 20 to 40 
inches deep over bedrock. They generally are on 
ridgetops and the upper side slopes above the Martin 
soils. The calcareous Clime soils are 20 to 40 inches 
deep over shale and do not have an argillic horizon. 
They are on the upper side slopes. Florence soils are 
generally above the Martin soils on the landscape. The 
content of chert in their subsoil is more than 35 percent. 

Typical pedon of Martin silty clay loam, 4 to 7 percent 
slopes, 2,400 feet east and 500 feet south of the 
northwest corner of sec. 17, T. 29 S, R. 9 E. 


А—0 to 9 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; strong fine and medium 
granular structure; firm, hard; many fine roots; 
Slightly acid; gradual smooth boundary. 

ΒΑ---9 to 14 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; strong fine subangular 
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blocky structure; firm, very hard; many fine roots; 
slightly acid; clear smooth boundary. 

Bt1— 14 to 24 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; moderate fine 
subangular blocky structure; very firm, extremely 
hard; common fine roots; clay films on faces of 
peds; neutral; gradual smooth boundary. 

Bt2—24 to 32 inches; dark grayish brown (2.5Y 4/2) silty 
clay, grayish brown (2.5Y 5/2) dry; few medium 
distinct dark gray (10YR 4/1) and few fine distinct 
light olive brown (2.5Y 5/6) mottles; weak medium 
blocky structure; very firm, extremely hard; few fine 
roots; few black stains and rounded black 
concretions; clay films on faces of peds; neutral; 
gradual smooth boundary. 

BC—32 to 55 inches; grayish brown (10YR 5/2) silty 
clay, light brownish gray (10YR 6/2) dry; few 
medium distinct light olive brown (2.5Y 5/6) mottles; 
weak medium blocky structure; very firm, extremely 
hard; few fine roots; few black stains; mildly alkaline; 
gradual smooth boundary. 

C—55 to 60 inches; light brownish gray (10YR 6/2) silty 
clay, light gray (10YR 7/2) dry; common medium 
distinct yellowish brown (10YR 5/6) mottles; weak 
fine blocky fragments; extremely firm, extremely 
hard; few lime concretions and soft masses of lime; 
mildly alkaline; slight effervescence. 


The solum ranges from 40 to 60 inches in thickness. 
The depth to shale is more than 40 inches. The mollic 
epipedon is 24 to 36 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or 2. It is dominantly silty clay 
loam, but in some pedons it is silty clay. It is medium 
acid or slightly acid. The Bt horizon has hue of 10YR or 
2.5Y, value of 2 to 4 (3 to 5 dry), and chroma of 1 or 2. 
It is clay or silty clay that has a clay content of 40 to 55 
percent. It ranges from medium acid to neutral. 


Mason Series 


The Mason series consists of deep, well drained, 
moderately slowly permeable soils on stream terraces. 
These soils formed in alluvium. Slope ranges from 0 to 2 
percent. 

Mason soils are similar to Ivan, Newtonia, and 
Verdigris soils and are commonly adjacent to Ivan and 
Verdigris soils. Verdigris soils and the calcareous Ivan 
soils do not have an argillic horizon. They are on flood 
plains. Newtonia soils have a subsoil that is redder than 
that of the Mason soils. They are on high terraces. 

Typical pedon of Mason silt loam, 800 feet east and 
200 feet north of the southwest corner of sec. 30, T. 29 
S., R. 10 E. 


Αρ--0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
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moderate fine granular structure; very friable, slightly 
hard; common fine roots; neutral; clear smooth 
boundary. 

A—7 to 14 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 4/3) dry; strong fine and 
medium granular structure; friable, hard; few fine 
roots; neutral; gradual smooth boundary. 

Bt1—14 to 25 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 4/3) dry; strong fine subangular 
blocky structure; firm, hard; few fine roots; slightly 
acid; gradual smooth boundary. 

Bt2—25 to 46 inches; brown (10YR 4/3) silty clay loam, 
yellowish brown (10YR 5/4) dry; strong fine 
subangular blocky structure; firm, very hard; thin clay 
films on faces of most peds; slightly acid; gradual 
smooth boundary. 

C—46 to 60 inches; dark yellowish brown (10YR 4/4) 
silty clay loam, yellowish brown (10YR 5/4) dry; 
massive; firm, very hard; common fine threadlike 
accumulations of powdery lime; mildly alkaline; 
strong effervescence. 


"The thickness of the solum ranges from 40 to more 
than 60 inches. The mollic epipedon is more than 20 
inches thick. 

The A horizon has hue of 10ΥΒ, value of 2 or 3 (3 to 5 
dry), and chroma of 2 or 3. It is dominantly silt loam, but 
the range includes loam and silty clay loam. This horizon 
ranges from medium acid to neutral. The Bt horizon has 
hue of 10YR or 7.5YR, value of 3 or 4 (4 or 5 dry), and 
chroma of 2 to 4. It is medium acid or slightly acid. 


Newtonia Series 


The Newtonia series consists of deep, well drained, 
moderately permeable soils on high terraces. These soils 
formed in silty and clayey sediments. Slope ranges from 
1 to 3 percent. 

Newtonia soils are similar to Dennis and Mason soils 
and commonly are adjacent to those soils. The 
moderately well drained Dennis soils are more clayey in 
the upper part of the subsoil than the Newtonia soils. 
Also, they are generally higher on the landscape. Mason 
soils have a subsoil that is less red than that of the 
Newtonia soils. They are on rarely flooded terraces 
below the Newtonia soils. 

Typical pedon of Newtonia silt loam, 1 to 3 percent 
slopes, 2,200 feet north and 1,000 feet west of the 
southeast corner of sec. 12, T. 30 S., R. 10 E. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 4/3) dry; moderate fine 
granular structure; very friable, slightly hard; 
common fine roots; slightly acid; clear smooth 
boundary. 

A—8 to 12 inches; dark brown (7.5YR 3/2) silt loam, 
brown (7.5YR 4/2) dry; strong fine granular 
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structure; friable, hard; common fine roots; slightly 
acid; gradual smooth boundary. 

BA—12 to 18 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (BYR 5/4) dry; strong fine 
subangular blocky structure; firm, hard; common fine 
roots; slightly acid; gradual smooth boundary. 

Bt1—18 to 26 inches; yellowish red (5YR 4/6) silty clay 
loam, moist or dry; few fine distinct dark reddish 
brown (5YR 3/4) mottles; strong fine subangular 
blocky structure; firm, very hard; few black stains; 
clay films on faces of peds; medium acid; clear wavy 
boundary. 

Bt2—26 to 48 inches; yellowish red (5YR 4/6) silty clay 
loam, moist or dry; few medium prominent dark 
yellowish brown (10YR 4/4) mottles; strong fine 
subangular blocky structure; firm, hard; common 
black stains; clay films on faces of peds; few 
pebbles less than 0.5 inch in size; medium acid; 
gradual smooth boundary. 

BC—48 to 60 inches; yellowish red (5ΥΗ 4/6) silty clay, 
moist or dry; common medium prominent dark 
yellowish brown (10YR 4/4) mottles; weak fine 
subangular blocky structure; very firm, very hard; 
common black stains; about 10 percent pebbles less 
than 1 inch in size; slightly acid. 


The solum is more than 60 inches thick. The A horizon 
has hue of 10YR or 7.5YR, value of 2 or 3 (4 or 5 dry), 
and chroma of 2 or 3. It is dominantly silt loam, but in 
some pedons it is silty clay loam. It is slightly acid or 
medium acid. The Bt horizon has hue of 5YR or 2.5YR, 
value of 3 or 4 (4 or 5 dry), and chroma of 3 to 6. It is 
silty clay loam in the upper part and silty clay loam or 
silty clay in the lower part. It is medium acid or strongly 
acid. 


Niotaze Series 


The Niotaze series consists of moderately deep, 
somewhat poorly drained, slowly permeable soils on 
uplands. These soils formed in material weathered from 
shale interbedded with sandstone. Slope ranges from 6 
to 35 percent. 

Niotaze soils are similar to Steedman soils and are 
commonly adjacent to Darnell, Prue, Steedman, and 
Stephenville soils. Steedman soils lack an E horizon. 
They are mainly above the Niotaze soils on the 
landscape. Darnell soils are less than 20 inches deep 
over sandstone. They are on ridgetops and the upper 
side slopes. Prue and Stephenville soils have a loamy 
subsoil. Prue soils are more than 60 inches deep over 
bedrock. They are on foot slopes below the Niotaze 
soils. Stephenville soils are on ridgetops above the 
Niotaze soils. 

Typical pedon of Niotaze cobbly fine sandy loam, in an 
area of Niotaze-Darnell complex, 6 to 35 percent slopes, 
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2,300 feet south and 1,300 feet west of the northeast 
corner of sec. 32, T. 31 S, R. 13 E. 


A—0 to 3 inches; very dark grayish brown (10YR 3/2) 
cobbly fine sandy loam, brown (10YR 5/3) dry; 
strong fine granular structure; very friable, slightly 
hard; many fine roots; about 20 percent sandstone 
fragments less than 3 inches in size; medium acid; 
clear smooth boundary. 

E—3 to 7 inches; pale brown (10YR 6/3) fine sandy 
loam, very pale brown (10YR 7/3) dry; few medium 
distinct brownish yellow (10YR 6/8) mottles; weak 
fine granular structure; very friable, hard; few fine 
pores; common fine roots; about 10 percent 
sandstone fragments less than 3 inches in size; 
strongly acid; clear smooth boundary. 

2Bt1—7 to 13 inches; strong brown (7.5YR 5/6) silty 
clay, reddish yellow (7.5 YR 6/6) dry; strong fine 
blocky structure; firm, very hard; clay films on faces 
of peds; thin stone line at the lower boundary; few 
fine roots; very strongly acid; clear smooth 
boundary. 

2Bt2—13 to 21 inches; light olive brown (2.5Y 5/4) silty 
clay, light yellowish brown (2.5Y 6/4) dry; common 
medium prominent red (2.5YR 5/6) mottles; strong 
fine blocky structure; very firm, very hard; clay films 
on faces of most peds; few fine roots; very strongly 
acid; gradual smooth boundary. 

2BC—21 to 30 inches; grayish brown (2.5Y 5/2) clay, 
light brownish gray (2.5Y 6/2) dry; common medium 
prominent yellowish brown (10YR 5/6) and few 
medium prominent red (2.5YR 5/6) mottles; weak 
fine and medium blocky structure; few slickensides; 
very firm, very hard; few fine roots; very strongly 
acid; gradual wavy boundary. 

2Cr—30 inches; interbedded clayey shale and 
sandstone. 


The thickness of the solum and the depth to shale 
range from 20 to 40 inches. Sandstone rocks on the 
surface range from 3 to 10 inches in size. 

The A horizon has hue of 10YR, value of 2 to 4 (4 to 6 
dry), and chroma of 1 to 3. It is dominantly cobbly fine 
sandy loam, but the range includes loam, silty clay loam, 
stony fine sandy loam, cobbly loam, and stony loam. 
This horizon is medium acid or strongly acid. The E 
horizon has hue of 10YR or 7.5YR, value of 4 to 6 (5 to 
7 dry), and chroma of 2 or 3. The texture and reaction of 
this horizon are similar to those of the Α horizon. The 
content of sandstone fragments in the A and E horizons 
is less than 35 percent. The Bt horizon has hue of 2.5 YR 
to 2.5Y, value of 3 to 5 (4 to 6 dry), and chroma of 3 to 
6. It is silty clay loam, silty clay, or clay that has clay 
content of 35 to 55 percent. This horizon ranges from 
slightly acid to very strongly acid. 
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Osage Series 


The Osage series consists of deep, poorly drained, 
very slowly permeable soils on flood plains. These soils 
formed in clayey alluvium. Slope is 0 to 1 percent. 

Osage soils are similar to Lanton soils and are 
commonly adjacent to Lanton and Mason soils. The 
somewhat poorly drained Lanton soils are silty in the 
upper part of the subsoil. They are on the slightly higher 
flood plains. The well drained Mason soils have an 
argillic horizon. They are on rarely flooded terraces. 

Typical pedon of Osage silty clay loam, occasionally 
flooded, 900 feet north and 2,300 feet west of the 
Southeast corner of sec. 21, T. 31 S., R. 13 E. 


Αρ--0 to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
firm, hard; neutral; clear smooth boundary. 

Α--7 to 11 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YH 4/1) dry; moderate fine granular 
structure; firm, very hard; few fine roots; neutral; 
gradual smooth boundary. 

Bg1—11 to 18 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; few fine distinct olive 
brown (2.5Y 4/4) mottles; moderate fine and 
medium blocky structure; very firm, very hard; few 
fine roots; neutral; gradual smooth boundary. 

Bg2—18 to 32 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; common fine faint 
very dark grayish brown (2.5Y 3/2) and few fine 
distinct strong brown (7.5YR 5/8) mottles; moderate 
fine blocky structure; very firm, extremely hard; 
neutral; diffuse smooth boundary. 

BCg—32 to 46 inches; dark gray (10YR 4/1) silty clay, 
gray (10YR 5/1) dry; common fine distinct dark 
yellowish brown (10YH 4/4) motties; weak medium 
blocky structure; very firm, extremely hard; mildly 
alkaline; diffuse smooth boundary. 

Cg—46 to 60 inches; grayish brown (10 YR 5/2) silty 
clay, light brownish gray (10YR 6/2) dry; common 
medium distinct dark yellowish brown (10YR 4/4) 
mottles; massive; extremely firm, extremely hard; 
mildly alkaline. 


The solum is more than 40 inches thick. The A horizon 
has hue of 10YR or 2.5Y, value of 2 or 3 (3 or 4 dry), 
and chroma of 1 or 2. It is dominantly silty clay loam, but 
in some pedons it is silty clay. It ranges from strongly 
acid to neutral. The Bg horizon has hue of 10YR or 2.5Y, 
value of 3 (4 dry), and chroma of less than 2. It ranges 
from medium acid to mildly alkaline. 


Prue Series 


The Prue series consists of deep, moderately well 
drained, moderately slowly permeable soils on uplands. 
These soils formed in colluvium or in materia! weathered 
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from interbedded sandstone and shale. Slope ranges 
from 2 to 6 percent. 

Prue soils are commonly adjacent to Mason and 
Niotaze soils. Mason soils have a silty subsoil. They are 
on stream terraces. Niotaze soils are moderately deep 
over shale and have a clayey subsoil. They are on the 
steeper slopes above the Prue soils. 

Typical pedon of Prue fine sandy loam, 2 to 6 percent 
slopes, 550 feet west and 200 feet south of the 
northeast corner of sec. 8, T. 31 S., R. 13 E. 


A—O0 to 11 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, brown (10YR 5/3) dry; moderate 
fine granular structure; very friable, slightly hard; few 
fine roots; strongly acid; clear wavy boundary. 

BA—11 to 16 inches; dark brown (10YR 4/3) loam, 
brownish yellow (10YR 6/6) dry; few medium 
prominent reddish brown (5YR 4/4) mottles; 
moderate fine subangular blocky structure; very 
friable, slightly hard; few fine roots; common fine 
and very fine pores; strongly acid; gradual smooth 
boundary. 

Bt1—16 to 26 inches; yellowish brown (10YR 5/4) clay 
loam, brownish yellow (10YR 6/6) dry; few medium 
prominent yellowish red (5YR 5/6) mottles; 
moderate fine subangular blocky structure; friable, 
hard; few fine roots; common very fine pores; 
strongly acid; gradual smooth boundary. 

Bt2—26 to 34 inches; yellowish brown (10YR 5/6) clay 
loam, brownish yellow (10YR 6/6) dry; common 
medium prominent yellowish red (5YR 5/8) motties; 
few streaks of very dark grayish brown (10YR 3/2) 
material; moderate fine subangular blocky structure; 
friable, hard; thin patchy clay films on faces of peds; 
few fine roots; common very fine pores; strongly 
acid; clear wavy boundary. 

Bt3—34 to 48 inches; pale brown (10YR 6/3) clay loam, 
very pale brown (10YR 7/3) dry; many coarse 
prominent reddish yellow (7.5YR 6/8) mottles; 
moderate fine blocky structure; friable, hard; thin 
patchy clay films on faces of peds; few fine roots; 
common very fine pores; many distinct light gray 
(10YR 7/2) skeletans; strongly acid; clear wavy 
boundary. 

2BC—46 to 60 inches; yellowish brown (10YR 5/6) silty 
clay loam, brownish yellow (10YR 6/8) dry; common 
medium distinct brown (10YR 5/3) and light 
brownish gray (10YR 6/2) mottles; weak fine blocky 
structure; firm, very hard; few very fine pores; 
neutral. 


The thickness of the solum and the depth to bedrock 
are more than 60 inches. The A horizon has hue of 
10ΥΒ, value of 2 or З (3 to 5 dry), and chroma of 2. It is 
fine sandy loam or loam. It ranges from slightly acid to 
strongly acid. The Bt horizon has hue of 10YR and value 
of 3 to 5 (4 to 6 dry). It has chroma of 3 or 4 in the 
upper part and chroma of 3 to 6 in the lower part. It is 
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sandy clay loam or clay loam. It ranges from slightly acid 
to strongly acid. 


Sogn Series 


The Sogn series consists of shallow, somewhat 
excessively drained, moderately permeable soils on 
uplands. These soils formed in limestone residuum. 
Slope ranges from 0 to 20 percent. 

Sogn soils are commonly adjacent to Catoosa, Clime, 
and Labette soils. The calcareous Clime soils are 20 to 
40 inches deep over shale. They are generally below the 
Sogn soils on the landscape. Catoosa and Labette soils 
are 20 to 40 inches deep over limestone. They are 
generally above the Sogn soils on the landscape. 

Typical pedon of Sogn silty clay loam, in an area of 
Labette-Sogn silty clay loams, 0 to 8 percent slopes, 
near the center of sec. 23, T. 28 S, R. 9 E. 


А—0 to 8 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; strong fine granular 
structure; firm, hard; many fine roots; about 10 
percent limestone fragments less than 3 inches in 
size; mildly alkaline; abrupt wavy boundary. 

R—8 inches; platy limestone that has a few crevices. 


The thickness of the solum and the depth to limestone 
range from 4 to 20 inches. The A horizon has hue of 
10YR or 7.5YR, value of 2 or 3 (3 to 5 dry), and chroma 
of 1 to 3. It ranges from slightly acid to moderately 
alkaline. It is dominantly silty clay loam, but the range 
includes silt loam, stony silt loam, and stony silty clay 
loam. 


Steedman Series 


The Steedman series consists of moderately deep, 
moderately well drained, slowly permeable soils on 
uplands. These soils formed in shale residuum. Slope 
ranges from 5 to 20 percent. 

Steedman soils are similar to Eram and Niotaze soils 
and are commonly adjacent to Eram, Niotaze, and 
Stephenville soils. Eram soils have a mollic epipedon. 
They are on ridgetops above the Steedman soils. 
Niotaze soils have an E horizon. They are below the 
Steedman soils on the landscape. Stephenville soils are 
underlain by sandstone and have a loamy subsoil. They 
are on ridgetops. 

Typical pedon of Steedman stony loam, 5 to 20 
percent slopes, 2,250 feet east and 400 feet south of 
northwest corner of sec. 7, T. 29 S, R. 13 E. 


A—O to 7 inches; very dark grayish brown (10YR 3/2) 
stony loam, grayish brown (10YR 5/2) dry; strong 
fine granular structure; very friable, slightly hard; 
many fine roots; about 20 percent sandstone 
fragments as much as 3 inches in size, a few as 
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much as 6 inches in size; strongly acid; clear wavy 
boundary. 

Bt1—7 to 18 inches; dark brown (10YR 4/3) silty clay, 
brown (10YR 5/3) dry; common fine prominent 
yellowish red (SYR 4/6) mottles; strong fine 
subangular blocky structure; firm, hard; clay films on 
faces of peds; many fine roots; medium acid; 
gradual smooth boundary. 

Bt2—18 to 27 inches; brown (10YR 5/3) silty clay, pale 
brown (10YR 6/3) dry; common medium distinct 
yellowish red (5YR 4/6) and dark reddish brown 
(2.5YR 3/4) mottles; moderate fine blocky structure; 
very firm, very hard; common fine roots; clay films 
on faces of peds; slightly acid; gradual smooth 
boundary. 

BC—27 to 36 inches; grayish brown (2.5Y 5/2) and light 
olive brown (2.5Y 5/6) silty clay, light yellowish 
brown (2.5Y 6/4) and olive yellow (2.5Y 6/8) dry; 
weak medium blocky structure; few fine roots; very 
firm, extremely hard; few shale fragments less than 
0.5 inch in size; neutral; gradual wavy boundary. 

Cr—36 inches; clayey shale. 


The thickness of the solum and the depth to shale 
range from 20 to 40 inches. Angular sandstone rocks 
more than 10 inches in size are on the surface in some 
areas. 

The A horizon has hue of 10YR or 7.5YR, value of 3 
or 4 (4 or 5 dry), and chroma of 1 to 3. It ranges from 
slightly acid to strongly acid. It is loam, silt loam, stony 
loam, or stony silt loam. The content of rock fragments 
smaller than 3 inches ranges from 0 to 25 percent in this 
horizon. The content of rock fragments larger than 3 
inches ranges from 0 to 30 percent. The Bt horizon has 
hue of 5YR to 2.5Y and value of 4 or 5 (5 or 6 dry). It 
has chroma of 2 to 4 in the upper part and chroma of 2 
to 6 in the lower part. It is silty clay or clay. It ranges 
from medium acid to moderately alkaline. 


Stephenville Series 


The Stephenville series consists of moderately deep, 
well drained, moderately permeable soils on uplands. 
These soils formed in sandstone residuum. Slope ranges 
from 1 to 6 percent. 

Stephenville soils are similar to Bates soils and are 
commonly adjacent to Darnell, Niotaze, and Steedman 
soils. Bates soils have a mollic epipedon. Darnell soils 
are less than 20 inches deep over sandstone. They are 
in landscape positions similar to those of the 
Stephenville soils. Niotaze and Steedman soils have a 
clayey subsoil. They are generally on the steeper slopes. 

Typical pedon of Stephenville fine sandy loam, in an 
area of Stephenville-Darnell fine sandy loams, 1 to 6 
percent slopes, 1,300 feet east and 500 feet north of the 
southwest corner of sec. 33, T. 31 S., R. 13 E. 
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A—O to 6 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; moderate fine granular 
structure; very friable, soft; many fine roots; slightly 
acid; clear wavy boundary. 

E—6 to 11 inches; dark yellowish brown (10YR 4/4) fine 
sandy loam, light yellowish brown (10YR 6/4) dry; 
massive; very friable, soft; many fine roots; slightly 
acid; clear smooth boundary. 

Bt—11 to 28 inches; yellowish red (SYR 4/6) sandy clay 
loam, yellowish red (SYR 5/8) dry; moderate fine 
subangular blocky structure; firm, hard; common fine 
roots; strongly acid; gradual smooth boundary. 

BC—28 to 32 inches; yellowish red (5YR 5/6) sandy clay 
loam, reddish yellow (5YR 6/8) dry; few medium and 
coarse distinct red (2.5YR 4/6) mottles; weak fine 
subangular blocky structure; firm, hard; common fine 
roots; few sandstone fragments less than 0.5 inch in 
diameter; strongly acid; abrupt wavy boundary. 

Cr—32 inches; soft sandstone. 


The thickness of the solum and the depth to 
sandstone range from 20 to 40 inches. The A horizon 
has hue of 5YR, 7.5YR, or 10YR, value of 3 to 5 (4 to 7 
dry), and chroma of 2 to 4. It is fine sandy loam or loamy 
fine sand. It ranges from strongly acid to slightly acid. 
The Bt horizon has hue of 5YR or 2.5YH, value of 3 to 5 
(4 to 6 dry), and chroma of 4 to 8. It is strongly acid or 
medium acid. 


Verdigris Series 


The Verdigris series consists of deep, well drained, 
moderately permeable soils on flood plains. These soils 
formed in silty alluvium. Slope ranges from 0 to 2 
percent. 

Verdigris soils are similar to Ivan, Lanton, and Mason 
soils and are commonly adjacent to Lanton and Mason 
Soils. Ivan soils are calcareous. The somewhat poorly 
drained Lanton soils are mottled. They are farther from 
stream channels than the Verdigris soils. Mason soils 
have an argillic horizon. They are on rarely flooded 
terraces above the Verdigris soils. 

Typical pedon of Verdigris silt loam, occasionally 
flooded, 2,400 feet east and 1,600 feet south of the 
northwest corner of sec. 28, T. 31 S., R. 13 E. 


ΑΡ---0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10 YR 5/3) dry; moderate fine 
granular structure; very friable, hard; common fine 
roots; neutral; clear smooth boundary. 

A—7 to 27 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine granular 
structure; friable, hard; few worm casts and pores; 
few fine roots; neutral; gradual smooth boundary. 

AC—27 to 54 inches; dark brown (10YR 3/3) silt loam, 
brown (10Y& 5/3) dry; weak fine subangular blocky 
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structure; friable, hard; many pores; neutral; diffuse 
smooth boundary. 

C— 54 to 60 inches; dark grayish brown (10YR 4/2) silt 
loam, brown (10YR 5/3) dry; weak fine subangular 
blocky structure; friable, hard; many pores; neutral. 


The solum ranges from 24 to 60 inches in thickness. It 
is medium acid to neutral. The depth to lime is more 
than 50 inches. 

The A and AC horizons have hue of 7.5YR or 10 YR, 
value of 2 or 3 (4 or 5 dry), and chroma of 1 to 3. They 
are dominantly silt loam, but the range includes loam 
and silty clay loam. The C horizon has hue of 10YR or 
7.5YR, value of 3 to 5 (4 to 7 dry), and chroma of 2 to 4. 
It is loam, silt loam, or silty clay loam. Some pedons 
have strata containing more clay or more sand below a 
depth of 40 inches. Some pedons have a dark Ab 
horizon below the C horizon. 


Woodson Series 


The Woodson series consists of deep, somewhat 
poorly drained, very slowly permeable soils on uplands. 
These soils formed in clayey sediments or shale 
residuum. Slope ranges from 0 to 2 percent. 

Woodson soils are commonly adjacent to Eram, 
Kenoma, and Martin soils. The moderately well drained 
Eram soils are 20 to 40 inches deep over clayey shale. 
They are on side slopes below the Woodson soils. The 
moderately well drained Kenoma soils have a subsoil 
that is browner than that of the Woodson soils. They are 
on the more convex ridgetops. Martin soils have a BA 
horizon. They are on the lower side slopes. 

Typical pedon of Woodson silt loam, 0 to 2 percent 
slopes, 900 feet south and 250 feet east of the 
northwest corner of sec. 27, T. 28 S., R. 13 E. 


Ар—0 to 8 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; moderate fine granular 
Structure; friable, hard; light gray coatings in the 
lower 2 inches; many fine roots; slightly acid; abrupt 
smooth boundary. 

Bt1—8 to 20 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate fine subangular 
blocky structure; very firm, extremely hard; thin 
patchy clay films on faces of most peds; common 
fine roots; neutral; gradual smooth boundary. 

Bt2—20 to 36 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; few fine distinct light 
olive brown (2.5Y 5/6) mottles; moderate fine blocky 
structure; extremely firm, extremely hard; few fine 
roots; thick continuous clay films on faces of most 
peds; neutral; gradual smooth boundary. 

ВС—36 to 46 inches; grayish brown (10YR 5/2) silty 
clay, light brownish gray (10YR 6/2) dry; common 
fine distinct yellowish brown (10 YR 5/6) mottles; 
weak fine blocky structure; firm, very hard; thick 
continuous clay films on faces of most peds; neutral; 
gradual smooth boundary. 

C—46 to 60 inches; light brownish gray (10YR 6/2) silty 
clay loam, light gray (10YR 7/2) dry; common 
medium distinct dark yellowish brown (10YR 4/4) 
and common fine prominent olive yellow (2.5Y 6/6) 
mottles; massive; firm, very hard; light gray coatings 
between some peds; few black streaks and stains; 
neutral. 


The solum is 30 to 60 inches thick. The A horizon has 
hue of 10YR, value of 2 or 3 (3 to 5 dry), and chroma of 
1. It is dominantly silt loam, but in some pedons it is silty 
clay loam. It is medium acid or slightly acid. The Bt 
horizon has hue of 10ΥΒ or 2.5Y, value of 2 to 4 (4 to6 
dry), and chroma of 1. It is silty clay or clay. It is medium 
acid to neutral. 


Formation of the Soils 
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Soil forms through processes that act on deposited or 
accumulated geologic material. The characteristics of a 
soil at any given point are determined by the interaction 
of five factors of soil formation: 1) the physical and 
mineralogical composition of the parent material, 2) the 
climate under which the soil material has accumulated 
and has existed since accumulation, 3) the plant and 
animal life on and in the soil, 4) the relief, and 5) the 
length of time that the forces of soil formation have 
acted on the parent material. Each of these factors 
influences the formation of every soil, and each modifies 
the effects of the other four. The relative effects of the 
individual factors vary from place to place. The 
interactions among the factors are more complex for 
some soils than for others. 


Parent Material 


Parent material is the unconsolidated material in which 
Soils form. It either is material weathered from rocks 
through freezing and thawing, abrasion, erosion, or 
chemical processes or is weathered material deposited 
by wind or water. The parent material affects texture, 
Structure, color, natural fertility, and many other soil 
properties. Soils differ partly because of the various 
kinds of parent material. The texture οἱ the parent 
material influences the rate of the downward movement 
of water and air and thus greatly affects soil formation. 
The composition of the parent material largely 
determines the mineralogical composition of the soil and, 
hence, its natural fertility. 

Most of the soils in the western one-fourth of ΕΙΚ 
County formed in material weathered from Lower 
Permian rocks. The eastern three-fourths of the county 
has soils that formed in material weathered from Upper 
Pennsylvanian rocks. A majority of the soils in the county 
formed in material weathered from limestone or shale. 
Other types of parent material include material 
weathered from sandstone, alluvial sediments, and some 
eolian and colluvial sediments. 

Clime, Dennis, Eram, Martin, and Steedman soils 
formed in materia! weathered from shale. Catoosa, 
Labette, and Sogn soils formed in material weathered 
from limestone, and Florence soils formed in cherty 
limestone residuum. Bates, Collinsville, Darnell, and 
Stephenville soils formed in sandstone residuum. 

Alluvium is water-deposited material. Two types of 
alluvial sediments are evident in ΕΙΚ County—recent 


alluvium and old alluvium. The recent alluvium is in the 
stream valleys. Ivan, Lanton, Mason, Osage, and 
Verdigris soils formed in this material. Old alluvial 
sediments are on what are now uplands. Some of the 
Kenoma and Woodson soils formed in these sediments. 

Some soils formed in material derived from more than 
one source. The lower part of the Niotaze soils, for 
example, formed in material weathered from shale. In 
many areas, however, the upper part of these soils 
appears to be of sandstone origin. The upper part of 
Kenoma, Newtonia, and Woodson soils may have been 
somewhat influenced by eolian, or windblown, 
sediments. In some areas Dennis and Martin soils 
formed in colluvium. 


Climate 


Climate is an active factor of soil formation. It directly 
influences soil formation by weathering the parent 
material. It indirectly affects soil formation through its 
effect on plants and animals. 

The climate of ΕΙΚ County is typical continental. It is 
characterized by intermittent dry and moist periods, 
which can last for less than a year or for several years. 
The soil material dries to varying depths during dry 
periods. It slowly regains moisture during wet periods 
and can become so saturated that excess moisture 
penetrates the substratum. Because of the wetting and 
drying, some of the basic nutrients, and even clay 
particles, have been leached from the upper horizons in 
most of the soils. 


Plant and Animal Life 


Plants and animals have important effects on soil 
formation. Plants generally influence the amount of 
nutrients and organic matter in the soil and the color of 
the surface layer. Earthworms, cicadas, and burrowing 
animals help to keep the soil open and porous. Bacteria 
and fungi help to decompose the plants, thus releasing 
plant nutrients. 

The mid and tall prairie grasses have had the greatest 
influence on soil formation in ΕΙΚ County. As a result of 
the grasses, the upper part of a typical soil in the county 
is dark and is high in content of organic matter. The 
transitional part in many areas is slightly finer textured 
and somewhat lighter colored than the layer above. The 
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underlying parent material generally is light in color. The 
soils that formed under a canopy of oaks in the eastern 
part of the county do not have a thick, dark surface layer 
and are more acid than the soils that formed under 
prairie grasses. 


Relief 


Relief, or lay of the land, influences the formation of 
soils through its effect on drainage, runoff, plant cover, 
and soil temperature. Although climate and plants are 
the most active factors of soil formation, relief also is 
important, mainly because it controls the movement of 
water on the surface and into the soil. 

Runoff is more rapid on the steeper upland soils than 
on the less sloping soils. As a result, erosion is more 
extensive. Clime soils formed in old parent material, but 
relief has restricted their formation. Runoff is rapid on 
these moderately sloping to moderately steep soils, and 
much of the soil material is removed as soon as a soil 
forms. 


Time 


The length of time that the soil material has been 
subject to weathering and the soil-forming processes is 
commonly reflected in the degree of profile 
development. Soils that do not have distinct horizons are 
considered young, whereas those that have distinct 
horizons are considered old, or mature. 

The soils in Elk County range from immature to 
mature. Young soils, such as ivan and Verdigris soils, 
are on bottom land that is subject to stream overflow. 
They receive new sediment with each flood. They have 
been in place long enough to develop a thick, dark 
surface layer, but little or no clay has moved downward 
through the profile. In contrast, the mature Kenoma and 
Woodson soils have very distinct horizons. Much of the 
clay has been translocated to the subsoil. Thousands of 
years were needed for such stages of horizon 
development. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Argillic horizon. Α subsoil horizon characterized by an 
accumulation of illuvial clay. 

Association, soil. Α group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 

inches 
Very low... 0103 


Low........... wd to 6 
Moderate. 6 to 9 
ЧӨН ныи μα HES 9 to 12 
Very high... more than 12 


Bedding system. A drainage system made by plowing, 
grading, or otherwise shaping the surface of a flat 
field. It consists of a series of low ridges separated 
by shallow, parallel dead furrows. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 


Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. Α soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 
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Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard, —When. dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. ` 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
Soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained. —Water is removed from the soil 
readily, but not rapidly. It is available to plants 
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throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. —Wlater is removed from 
the soi! somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained. —Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained. —Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 


Drainage, surface. Runoff, or surface flow of water, 


from an area. 


Erosion. The wearing away of the land surface by water, 


wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
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catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode ol origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. À natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gully. Α miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon. —An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon. —The mineral horizon below an О, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
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browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

R layer.—Hard, consolidated bedrock beneath the 
Soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 

Less than 0.2........................ 


0.2 to 0.4.. 

0.4 to 0.76... 

0.75 to 1.25. 

1.25 to 1.75. moderately high 
1.75 to 2.5... ees high 
More than 2.5.0... na nh aa uha Sh very high 


Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 
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Low strength. The soil is not strong enough to support 
loads. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Natric horizon. A special kind of argillic horizon that 
contains enough exchangeable sodium to have an 
adverse effect on the physical condition of the 
subsoil. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
Α pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
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water moves downward through the saturated soil. 
Terms describing permeability are: 


Very ο ο ο” less than 0.06 inch 
НОМУ το —— —— 0.06 to 0.2 inch 
Moderately slow........................ u... a. 0.2 to 0.6 inch 
Moderate............ .0.6 inch to 2.0 inches 


Moderately rapid.................................. 2.0 to 6.0 inches 
Rapid................... s 6.0 to 20 inches 
Very rapid... more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely βοἰα...................................ι......-.-.-... below 4.5 
Very strongly acid.. ^ 4.5 to 5.0 
Strongly acid...... .5.1 to 5.5 
Medium acid.. 5.6 to 6.0 
Slightly acid.... 6.1 to 6.5 
Neultral............ .6.6 to 7.3 
Mildly alkalina................ eese 7.4 to 7.8 
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Moderately а!Каїпе.......................................... 7.9 to 8.4 
Strongly alkaline......................... sss 8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Relief. The elevations or inequalities ot a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resuiting from accelerated 
erosion. Α rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for exampie, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shale. Sedimentary rock formed by the nardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 
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Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium adsorption ratio (SAR) of a saturation 
extract, or the ratio of Na* to Ca** 4- Mg**. The 
degrees of sodicity are— 

SAR 

.less than 13:1 

ее 13-30:1 

х š more than 30:1 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
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material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse 58π4.........................................-.. 2.0 to 1.0 
Coarse sand....... .. 1.0 to 0.5 
Medium sand. ..0.5 to 0.25 
Fine sand........... ....0.25 to 0.10 
Very fine sand... 1.0.10 to 0.05 
SilE cech ο А 0.05 to 0.002 
САУ; y m ο ο uhu eae less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface Jayer. 


Surface layer, The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
"Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It includes 
all subdivisions of these horizons. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay foam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Data were recorded in the period 1951-76 at Howard, Kansas] 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 
—  hIYI..— Tn-x  FY o. — nN. Ü sm —— 


і 
| Minimum temperature 
[ 
l 
1 
1 
1 
1 


— — 
Probability 249 F | 289 Р ! 329 F 
or lower ! or lower | or lower 
і 1 ῃ 
Last freezing I ' ' 
temperature ! i i 
in spring: ! ! | 
1 П і 
1 year іп 10 | ! i 
later than-- | April 6 ! April 16 | April 28 
1 
' t I 
2 years in 10 | | } 
later than-- | April 1 ! April 11 | April 23 
I 
[| l I 
5 years in 10 | | | 
later than-- ! March 23 ! April 1 | April 13 
ῃ 1 1 
First freezing ! i і 
temperature ! | і 
in fall: ! | I 
1 і I 
1 year in 10 i | | 
earlier than-- ' October 28 | October 20 ! October 11 
1 
I i ' 
2 years in 10 | i i 
earlier than-- ! November 1 | October 25 ! October 15 
a 1 
' 1 1 
5 years in 10 | ! i 
earlier than-- | November 11 ! November 3 ' October 25 
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TABLE 3.--GROWING SEASON 


Daily minimum temperature 
during growing season 


| 
| 
| 
Probability | Higher T Higher | Higher er gher Higher 
| 
] 


than | than | than 
29 F | 28} | xr 
| Days | Days | Days 
9 years in 10 | 210 | 195 | 174 
8 years in 101 218 | 202 | aa 
| | | 
5 years in 10 | 233 | 216 | 195 
2 years in 10 249 | 230 | 209 
1 year in 10 | 257 | 237 | 217 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
аа ZI CE D з C ID LM ML CLE LL ID MCCC D M λες ουκ. IS Ca qapas 


Map | Soil name | Acres | Percent 
Symbol, Н 

| | | 
Ва [Bates fine sandy loam, 1 to 4 percent 510реѕ--------------------------------------- | 2,150 | 0.5 
Bb jBates loam, 4 to 7 percent 510реѕ=-=------------------------------------------------ I 4,050 | 1.0 
B£ | 5061618 cherty silt loam, 4 to 10 percent slopes----------------------------7------ | 1,850 | 0.4 
са [Catoosa silt loam, O to 2 percent ϑἰορθβ------------------------------------------- | 10,500 | 2.5 
C£ [Eatoosa-sogn complex, 0 to B percent 51ορθβ""------------------------------τς =====6 [ 25,750 | 6.2 
Ck |£Hime stony silty clay loam, 20 to 30 percent slopes------------------------------- | 9,400 | 2.3 
Cm jclime silty clay, 3 to 7 percent slopes------ MS tin и инн hem Re it iie une | 970 | 0.2 
Cs |Clime-Sogn complex, 5 to 20 percent ѕ10реѕз----=------------------------------------- I 63,800 | 15.4 
Су JCollinsville-Bates fine sandy loams, 2 to В percent slopes------------------------- | 2,600 | 0.6 
ре Jpennis silt loam, 1 to 4 percent βἰορ6β----------------------------αααμεαακωκιππκοκη NE 21,250 | 5.1 
D£ [Dennis silt loam, 4 to 7 percent slopes---------------------------------222727- zd 3,350 | 0.8 
Dg jDennis silty clay loam, 3 to 7 percent slopes, егойей------------------------------ | 550 | 0.1 
Dw |pwight silt loam, O to 2 percent slopes------- vseseseecezuesereieascdsecuRecce emen | 1,150 | 0.3 
Em | Eram silt loam, 1 to 4 percent slopes--------- ------- itur ar οκ οὐ iri ini E E o | 23,100 | 5.5 
Еп jEram silty clay loam, 4 to 7 percent slopes----------- λα ak ada eim sss | 21,900 | 5.3 
Eo | Етап silty clay loam, 3 to 7 percent slopes, егойей----------- Ps humans Susu miram | 3,850 | 0.9 
Es |Eram-Dwight silt loams, 1 to 4 percent slopes----------------- ία κ ος Erie | 1,800 | 0.4 
Fe jPiat silty clay loam, 1 to 3 percent slopes-------------------- pez =m s ο | 6,000 | 1.4 
Fm |5 rence- Martin complex, 2 to 12 percent slopes---------------- a τος τα τε ποτε κοπο el 9,500 | 2.3 
Iv {уәл silt loam, сһаппе1ед--=-===--------------------------------------.-------- EE 2,250 | 0.5 
Iw |Ivan silt loam, occasionally flooded--- | 4,850 | 1.2 
ка [Éenona Silt loam, 1 to 3 percent slopes | 17,800 | 4.3 
La jbabette silty clay loam, 1 to 4 percent slopes-----------------------------2--2-2-7--- | 1,050 I 0.3 
Ld jPabette-Dwight complex, 0 to 3 percent 510ρ66-"------------------------------------ | 11,200 | 2.7 
Lg |jPabette-Sogn silty clay loams, 0 to 8 percent slopes------------------------2-7-7-7---- | 13,900 | 3.3 
Ln |jpanton silty clay loam, occasionally flooded------------------ --------------------- | 5,100 | 1.2 
Mb [Martin silty clay loam, 1 to 4 percent slopes------------------- iem ve eS UK IHE ΕΕ 16,200 | 3.9 
Mc jMartin silty clay loam, 4 to 7 percent slopes------------------------- πμ | 5,550 | 1.3 
Me jMartin silty clay, 3 to 7 percent slopes, eroded----------------------------------- | 1,050 | 0.3 
Mn | Mason Silt loam------------------------2---242-2--7 οι πω αν σέ LE rre, fd | 12,100 | 2.9 
Νο jNewtonia silt loam, 1 to 3 percent slopes-------------------- —"-adzeLenemetee TT | 900 | 0.2 
Nd jNiotaze-Darnell complex, 6 to 35 percent 510реѕ-------------------------- ο nom ai SSi 10,850 | 2.6 
Os Osage silty clay loam, occasionally Ε]οοᾶθᾶ---------------------- je sum ima een dim ton με 460 | 0.1 
Po jPits, quarries-------------- er uro ος οκ κλπ κκ τησ айы | 750 | 0.2 
Pr jPrue fine sandy loam, 2 to 6 percent slopes | 1,850 | 0.4 
Sh jSogn silty clay loam, 0 to 3 percent slopes | 4,850 | 1.2 
St jSteedman stony loam, 5 to 20 percent slopes | 57,500 | 13.9 
Sv |Stephenville fine sandy loam, 1 to 4 percent $10реѕ-------------------------------- | 253 | 0.1 
Sw |5еерһепу111е-Оагпе11 fine sandy loams, J to 6 percent slopes----------------------- | 13,000 | 3.1 
уа |Verdigris silt loam, channeled-------------- ао ооа ма oe ае айы ааа р | 2,600 | 0.6 
γε jVerdigris silt loam, occasionally ё10ойей------------------------------------------ | 9,400 | 2.3 
Wo jhoodsen silt loam, O to 2 percent slopes-- | 8,100 | 1.9 

| Ya аа | 1,250 | 0.3 

| τοῖα]-------------------------------------------------------------------- | 416,333 | 100.0 


_—————„—————————————————————-—-——-———————— 
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TABLE 5.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields are those that can be expected under a high level of management. Absence of a yield indicates that 
the soll is not suited to the crop or the crop generally is not grown on the soil] 


Soil name and | Land | | | | | 
παρ symbol | capability jHinrer wheat [Grain sorghum) Soybeans | Alfalfa hay | Tall fescue 
H | Ви | В Bu | Tons | АПМ* 
| | 5 | 5 | 5 | —— | лш 
Ββ----------------------- - mne. |. 3 | ss | o | з.0 | 5.5 
Bates | | | | | | 
| | | | | | 
P — | πιο | 32 | so | 0 | 2.5 | 5.5 
Bates | | | | ! | 
| | | | i | 
a енен sms mus 2222273 | VIe | ssn, ‘| acl. Yl zx. wl Son, oll сав 
Benfield | | | | | | 
| | | | | | 
са--------- ------------- -| тте | 40 | 65 | 25 | 3.5 | 5.5 
Catoosa 
| | | | | | 
S AEREE E EEE | VIe | «πως. и eee: d εως, |) sue Д ERE 
Catoosa-Sogn | | | | ! | 
ck--— —— | w 1-1] — | | р 
Clim 
n | | | | | | 
Ст--------------- ------- | we | зо | 46 | 18 | 1.6 | 4.5 
Cline | | | | | | 
| | | | | | 
башга HOSCE DENN | уте | can | zzz «4| cus, „1 mo 2. 
Clime~Sogn | | | | | ! 
| | | | | | 
бузык ырк ШЕМ ЕДЕНДЕ | VIe | bes. dI πω, 0] saw AD | κος. 
Collinsville-Bates | | | | | | 
Ρε-------------------- ----! re | 4ο | ?2 |! зо | 4s | 6.0 
Dennis | | | | | ! 
| | | | | | 
р#------------------- ------ пе | зв | ο. | 2 | 3.5 | 6.0 
Dennis | | | | | | 
| | | | | | 
Ρᾳ------------------------- qwe | зз | во | 20 | 3.5 | 5.0 
Dennis | | | | | | 
| | | | | | 
Όν------------------------ | as | 4 | 36 | -—-- | - | 3.5 
Dwight | | | | | | 
{ | | l | | 
Επ------------------------ | ure | зз | 55 | 2 |! з.0 | 5.5 
Eram | | | | | | 
| | | | | | 
Еп------------------------ | туе | 30 | a | 17 | 2.5 | 4.5 
Eram | | ] | | | 
| | | | | | 
Eo--------------- ---------! ive | 2 | 35 | м | zo | 4.0 
Eram | | | ! | | 
| | | i | | 
Es----------- , IVe | n | 37 | i$. y 2.6 | 4.0 
Eram-Dwight | | | | | | 
Ре------------ ------------- пе | зо | as | 0 | 2. | 4.6 
Fiat | | f | | | 
| | | | | | 
αν pam rore nd | Vie | exa il EN saus. | weer o] dew, 
Fiorence-Martin | | | | | | 
κ ο. -—— A NM Ml. 
I 
ών | | | | | | 
t t 1 1 I ' 


See footnotes at end of table. 
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TABLE 5.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and | Land | | | | | 
map symbol | capability Hinter wheat рекат sorghum, Soybeans | Alfalfa hay | Tall fescue 
== = ο ως ομως l a = ως 
| | Ви | Bu | Bu ja zons | AUM* 
———— | rw ! в | 9 | 34 | 5.5 l 8.0 
Ἐς | | | | | | 
| 1 | | | | 
ка------------------------ | πια | 37 | το. | 6 | 3.2 |! 5.0 
Kenoma | | | | | ! 
| | | | | | 
па------------------------ | пе | 37 4 60 | з | 30. | 5.0 
Labette | | | | 
| | | | | | 
[ᾱ------------------------ | re | 31 | 50 | 20 | 2.5 | 4.3 
Labette-Dwight | | | | | 
ИРИСИ: aM Жо жыт αν ле оаа те 
Labette-Sogn | | | | | 
їл-----------<------- — п» | 45 | o2 | 32 | 5.0 | 8.0 
Lanton | | | | | ! 
| | | | | | 
Mb------ mm | πο | 4 | z | so | 3.5 | 6.0 
Martin | ! ! | | | 
| | | | | | 
мс------------------------ | ane | 35 | 67 | 26 | 3.2 | 5.5 
Martin | | | | | | 
| | | | | | 
Με------------------------ | te |» a | so | 2 | 26 | 5.0 
| | | | | | 
Μπ------------------------ | 1 | as | 9 | as | s.s | 7.5 
Mason | | | | | 
| | | | | | 
Νε------------ ------------ ! IIe | 45 | 75 | 32 | 4.5 | 7.0 
Newtonia 
| | | | | | 
ο το ο αν ae Eam i TE PEOR | ay » 
Niotaze-Darnell | | | | | 
оз------—----------------- | s | з5 | 9 | зо | ao | 7.5 
ra | | | | I | 
M о | NM | 
Pits 
| | | | | | 
Ρι------------------------ | IIIe | 37 | 65 | 20 | 3.5 | 6.0 
i | | | | | | 
Sh------------- ----------- I VIIs | --- | --- | --- | --- | pe 
um | | | | | | 
ОЕК КК: MT E. ды] e τα ἘΠ. - 
Steedman | | | | | | 
| | | | | | 
ὂν------------------------ | ne | 35 | 52 | 26 | 3.0 | 5.5 
Stephenville | | | | | 
Me cR БЫШ ἄμε: ο E _- | dl T u 
Stephenville-Darnell | | | | | | 
οσοι μα». MET OE xo) T . | τα. - 
Verdigris | | | | | | 
п -| mm | ав | ss | 4. | sa η 8.0 
Verdigris 
| | | | | | 
Ι I I i ( I 


See footnotes at end of table, 
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TABLE 5.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and | Land | | | | | 
map symbol | capability [Winter wheat [27810 sorghum Soybeans | Alfalfa hay | Tall fescue 
Bu Bu T 
| 1 5 MEL | = (I — | — 
— | ugs | 35 | ю | л | X 5.0 
| | | | | 


Woodson | 
„шш ш = — —— κας = Z μμ  —— ώμο ——'— — = ——ÁÀ 
* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 


one mule, five sheep, or five goats) for 30 days. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


T | Total production H 


Soil name and | Range site | | | Characteristic vegetation |Conpo- 
map symbol | {πα of year | Dry | [5 
| jreight | 
| | ΕΞΩ ps 
Ba, Bb------------- |Loany Upland------------------ |Favorable | 6,000 [Big bluestem------------------ | 35 
Bates | [θεος | 4,500 τις bluestem------- -------- | 25 
| ο πω ο | 3,000 [indiengrdssnes Sirnes -------- | 15 
| | | [2Witehgrdss-ece sess sansa | 10 
B£------------- ---- | Loamy ШрТапа-===-=-==5-=---5-5 |Favorable | 5,000 |Big bluestem------------------ | 25 
Benfield | Normal | 4,000 jbittle bluestem--------------- j 20 
| oa tavorable | 3,000 [iüdiangrase ο ο ORE merecen | 10 
| | | powitchgrass-~--~~ a τω | 10 
| | | jSideoats grama---------------- | 5 
е а |Loamy Ὀρ]βπᾶ------------------ |Favorable | 6,000 нтте bluestem--------------- | 25 
Catoosa | [Normal | 4,500 jBig bluestem------------------ | 20 
| τ οτι | 3,500 jIndlangrass ------------------- | 10 
і | | jSwitchgrass сни asa === | 10 
| | | [2680865 багата------=---------- | 5 
C£: | | | | | 
Catoosa----------- |Loany Upland------------------ |Favorable | 6,000 икте bluestem--------------- | 25 
j Normal | 4,500 [Big bluestem------------------ | 25 
| |Untavorable | 3,000 | Indiangrass ------------------- | 10 
| | | |ew1tchgrass Seon ντα rs oa | 10 
| | | jeideaats grama----2------- reed 5 
Sogn----- =---=-55 -|Shallow Ὠπγ------------------ |Favorab1e | 3,500 |Sideoats grama---------------- ! 25 
| [Norman | 2,500 |819 bluestem------------------ I 15 
jUnfavorable | 1,500 jbittle bluestem--------------- | 15 
| | | | Indiangrass αρα de em | 5 
| | | [ο itchgrass SrnctemecsShensse ss | 5 
| | | ΠΠ dropseed----------------- | 5 
| | j jBiue grama-------------------- | 5 
Ck, Cm----2-2-5------- [Liny Uplande----52-£67---77------ |Favorable | 5,000 Little bluestem--------------- | 30 
Clime | Normal | 3,500 |819 bluestem------------------ | 20 
| p nfavorabie | 2,500 [5idesats grama---------------- | 15 
| | | [299240929855 аа оаа | 5 
Switchgrass------------------- S 
T | | | | | 
Clime------------- [ылу Upland-----5----5--582899 |Favorable | 5,000 [kittie bluestem--------------- | 30 
| jNormal | 3,500 |Big bluestem-----------7----9-- | 20 
| jUnfavorable | 2,500 |Sideoats grama---------------- | 15 
| | | HIndiangtass ουκ εκτ шы | 5 
| | | |5+1Еспдгазв aa aaa ann | 5 
569п===5----=-==-= |sha11ov Гітузт=-==-2=--=85-5=55 |Favorable | 3,500 |Sideoats grama-------- -------- | 25 
| permed | 2,500 |819 bluestem------------------ | 15 
| |ЧпЁатогарте | 1,500 те bluestem--------------- | 15 
| | | [Indiangrdss ο κ κοκ τοσο | 5 
| | | jew1tchgrass--- cansa a сае ез | 5 
| | | |Та11 дгорѕеей----------------- | 5 
| | | jue grama-------------------- | 5 
eh | | | | | 
Collinsville------ |Shallow Sandstone------------- |Favorable | 4,000 Little bluestem--------------- | 30 
| ¡Normal | 3,000 [Pig bluestem---------- -------- | 20 
| jUntavorabls | 2,000 jndiangrass---- ----.---------- | 10 
| | jSvitchgrass a moe eui ga еа) | 10 
| | κ... grama--------2-------- | 10 
I I 


See footnote at end of table. 


ΕΙΚ County, Kansas 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| Total production | | 
Characteristic vegetation |Compo- 
| [оаа 


tH te 
Lb/acre Pet 


Soil name and 
map symbol 


De, Df, 


Fm*: 
Florence---------- 


Martin------------ 


See footnote at 


| Range site 
| 


Loany Upland--------- --------- 


|Loany Upland-------- —— MM 


| сату Upland------------------ 
| 
| 
Í 
| 


|С1ау Upland------------------- 
| 
| 
| 
| 
| 


| Loany Upland------------------ 


|С1аурап ----------------------- 


[Clay Upland------------------- 
| 
| 
| 
| 
| 
| Loamy Upland------------------ 


| 
| 
| 
| 
| 
| 
| 
| 


[29297 Upland------------------ 


end of table. 


[kina of year 


| 
| 


|Favorable 
pommel 
|in favorable 


| 

| Favorable 
(lemme? 

| eaveranle 
| 
Favorable 


[Normal 
jUnfavorable 


|Favorable 
|Чогта1 
Unfavorable 


| 
|Favorable 


(Normal 
jUnfavorable 


| 
| 
| 


|Favorable 
jNormal 
¡Unfavorable 


|Favorable 
j ormat 
| nfavorable 


| Favorable 
[Normal 
Unfavorable 


{ 
| 
| 
| 


[Favorable 
(Normal 
|Unsawprapie 


|Favorable 
Normal 
Unfavorable 


| 
| 


|------- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


Dry 


6,000 
4,500 
3,500 


6,500 
5,000 
3,000 


4,000 
3,000 
2,000 


6,500 
5,000 
3,500 


6,000 
4,200 
2,500 


6,500 
5,000 
3,500 


4,000 
3,000 
2,000 


5,000 
4,300 
2,500 


5,500 
4,500 
3,500 


6,500 
5,000 
3,500 


|Big bluestem------------------ | 35 
Little bluestem--------------- | 25 
[indiangrnss ------------------- | 15 
jSwitchgrass ------------------- I 10 
" bluestem------------------ | 35 
jSwitchgrass ---- | 15 
jbittle bluestem--------------- | 15 
Ае ------------------- | 15 
[δις bluestem------------------ | 15 
|Little bluestem--------------- | 10 
[2821 dropseed----------------- | 10 
jBlue grama-------------------- I 10 
оез tern wheatgrass------------ | 10 
jSwitchgrass ------------------ a 10 
joidecats grama---------------- | 10 
pBuffalograss ------------------ | 5 
[δις bluestem------------------ | 35 
үче bluestem------------- d 25 
| [пд1апдгазв ------------------- | 15 
ΠΕΡ ------------------- | 10 
los bluestem------------------ | 30 
jbittle bluestem------------ σαὶ 20 
jSwitchgrass ------------------- | 10 
|Indiangrass ----- -------------- | 10 
tal áropseed----------------- 

| 

[Big bluestem------------------ 
jittie bluestem- 
Switchgrass------------------- 

. кшн н ык еы гезле 
|Β1 bluestem------------------ 
[2-26 bluestem--------------- | 10 
|Та11 dropseed----------------- | 10 
Blue grama-------------- —À | 10 
[Big bluestem------------------ | 35 
jgwitchgrass ------------------- | 15 
jbittie bluestem--------------- | 10 
|Indiangrass ------------------- | 10 
[Tan dropseed----------------- | 5 
| | 
[Big bluestem---------- -------- | 30 
ΠΣΕ bluestem------- ποσο σας | 20 
jindlangrasse ---------- -------- | 10 
|5+1®сһдгазв ------------------- | 10 
[ΕΗ τα gamagrass------------- BE 
[Tell dropseed----------------- | 5 
|51деоа&з grama---------------- | 5 
|Big bluestem------------------ | 30 
үте bluestem--------------- I 15 
|І0діапдгавѕ------------------- | 20 
jSwitchgrass ------------------- | 10 
ste dropseed----------------- | 5 
jStdecats grama---------------- 5 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Contínued 


| | Total production | | 
Soil name and | Range site | | | Characteristic vegetation Compo- 
map symbol | jKind of year [ Dry | [sition 


| | 
Iv, Iw----------- --|toany Lowland---------------- -| Favorable [10,000 [Big bluestem------------------ 
Ivan | | Чогта1 | 8,000 [Indiangrass ποσα πατε 
| jonravorable | 6,000 15Η itchgrass----- 
| | | | Еазсегп gamagrass--- 
| | | |Fratrie cordgrass | 
| | | ΓΕΒ bluestem----- πο αμα | 5 
Κᾶ----------------- {Clay Upland-------------- ----- |Favorabie | 6,000 |Β1ᾳ bluestem------------------ | 25 
Kenoma | jNormal | 4,500 jbittle bluestem--------------- | 20 
Unfavorable 2,500 |Indiangrass------------------- 15 
I | | | | 
| | | |Switchgrass Rese rasa ο μὴς | 15 
Tall dropseed----------------- 5 
| | | | | 
I | | [20969988 grama-------7- νέα | 5 
'' "5 |Loany Upland-------- ---------- |Favorable | 5,500 (вя bluestem--------- -------- -! 30 
Labette Normal 4,500 (Little bluestem--------------- 20 
| |Unfavorable | 3,000 | Inófangrass muto DUC ώρας | 15 
| | | jSwitchgrass κος ολο σης | 10 
I | i |Pastern gamagrass------------- | 5 
mes | | | | | 
Labette----------- ILoamy Ὀρ]επά------------------ | Favorable | 5,500 lBig bluestem------------------ | 30 
| |Nornal | 4,500 [Little bluesten--------------- | 20 
| |n favorable | 3,000 | Indiangrass n προ | 15 
| | | jSwitchgrass~ μεσον ποσα | 10 
| | jEastern gamagrass------------- | 5 
Dwight------------ lciaypan mmeccssessszssekcReeseer | Favorable | 4,000 lBig bluestem---------------- --l 15 
| [Normal | 3,000 [се bluestem--------------- | 10 
| ¡Unfavorable | 2,000 | Prairie dropseed-------------- | 10 
Tall dropseed----------------- 10 
| | | |Blue агапа-====-==---=76-=5--== | 10 
| | | jWestern wheatgrass----- e===s== | 10 
Switchgrass------------ ορ 5 
| | | |Sideoats οσεπια σος στέπες | 5 
| | | |jpuffalograss Recor a Tea RSR ESRA. | 5 
ig | | | | | 
Labette----------- | Loamy Upland------------------ | Favorable | 5,500 IBig bluestem------------------ ! 30 
| [Normal | 4,500 шее bluestem--------------- | 20 
| Jntavorable | 3,000 |Indlangrass--* ολλ mere | 15 
| | | |5witehgrass--- eS5secccIéR were | 10 
| | | [саз серп датадгаѕ5------------- | 5 
Sogn-------------- I shallow Limy---2-2-------------- | Favorable | 3,500 Is1deoats grama--------2-------- ! 25 
| |Normal | 2,500 [Big bluestem------------ ος | 15 
| jUnfavorable I 1,500 je ttle bluestem--------------- | 15 
| | | |ndtangrass ad S tes a SSES | 5 
| | | |Su itchgrass πμ pss | 5 
{ | | |2811 dropseed----------------- [ 5 
| | | |2258 σταπᾶ--------------- απο 5 
1π----------------- [Loamy τον]απᾶ----------- ------ | Favorable 110,000 |Big bluestem------------------ | 30 
Lanton Normal 8,800 |Prairie cordgrass------------- 15 
| |Unfavorable | 6,000 |Indiangrass жаешы иште ы нш | 15 
| | jSwitchgrass κ a T | 10 
Eastern gamagrass------------- 10 
| | | | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
| T Total production T T 


Soil name and | Range site | | | Characteristic vegetation \сопро- 
map symbol [Kind of year | Dry | jSition 


| weight 
| рса | EE 
| 


1,500 [Little bluestem--------------- | 15 
|Iniimugrans oor arem 5 
ΟΝ πο να 5 
[1811 Gropseed----------------- | 2 
jBlue гапат ==6==-=--=--=8--=7 | 5 


| 
Mb, Μσ------- ------|Шоалу Upland------------------ |Favorable | 6,500 [δι bluestem----------------- "| 30 
Martin | [Normal | 34500 Little bluestem---------------| 15 
| jUnfavorable | 3,500 |Indiangrass Sese re οσον. 
| | I jowltchgrass τ.επιαοοκωοσειον 
Tall dropseed----------------- 
| | | I51áeoats ας ο κκ s sum === 
| | | | i 
Ме-=-====== ees recess |Loany Upland------------------ | Favorable | 5,000 |Big bluestem------------------ 
Martin Normal 3,500 Little bluestem- 
| | | | | 
| [Unfavorable | 2,500 (Indiangrass----- νο ον 10 
witchgrass--------- μετείη 
| | | Switch | 10 
| | | jrail dropseed----------------- I 5 
| | | jSideoats grama-----42-2-.-------- | 5 
Mn------ ILoamy Lowland----------- ------Favorable {10,000 (від bluestem------------------ | 35 
Mason | Normal I 8,000 |Indtangrass-e 2251 15 
| lUnfavorable I 6,000 jSwitchgrass Sa ee ee | 10 
| | | Little bluesten--------------- | 10 
| | | үре геп а= ατα | Š 
aked panicum---------------- 
| | | | | 
Nc----------------- |Loany Upland------ --------- ~--|Favorable | 6,500 [δις bluestem------------------ | 35 
Newtonia | (Normal | 5,500 |Indiangrass Lari a Αμ | 1? 
Unfavorable 3,500 (Little bluestem--------------- 
| | | ° | switchgrass κκ ITO LESE | 10 
Nd*: | 
Niotaze----------- | Savannah πττ------------------- | Favorable | 5,000 Irittie bluestem--------------- 25 
| |Normal | 3,800 {Big bluestem---- POMMES 20 
| Unfavorable Í 3,000 jPost оак----- - === 10 
| | [Blackjack oak---------------==| 10 
| | | |Indiendtass κκ” | 5 
Switchgrass------------------- 5 
| | | [Ριτριεῖορ 2252 εξ шаннан | 
rpletop 5 
| | | | | 
Darnell---------- -|snatiow Savannah-------------- |Favorable | 3,200 little bluestem--------------- | 30 
| [Normal | 2,100 jBig bluestem------------------ | 20 
| Unfavorable | 1,400 jpost сакен 15 
| | | jBlackjack ο8Κ--------------- καὶ 10 
Indiangrass--------- ο Riad --{ 5 
| | | | Switch γᾶββ------------------- | 5 
| | | : | 
0β----------- ------lroamy Lowland----------------- | Favorable | 9,000 [δις ЪІпезёете-----7=--2---—66- | 25 
Osage | [Normal | 7,000 jprairie cordgrass------------- | 15 
| | Unfavorable | 6,000 jS¥itchgrass πτώση eae i 10 
| I | Indiangrass ος πο | 10 
| | | Eastern gamagrass------------- | 10 
I | | ο... bluestem--------------- i 5 
Ἠγ-----------παππος ILoamy Upland------------------ | Favorable | 6,500 [δισ bluestem 
Prue | [Normal | 5,200 Iswitchgrass----- 
| Unfavorable | 3,500 үсте реге ο ο тосу 
| | | | Indiangrass ποπ iE ἢ 10 
| | NE s m 5 
a ropseed----------------- 
| | | | 
Sh----------------- | shallow Limy------------------ | Favorable | 3,500 |staeoats grama-------2--------- | 25 
Sogn | Normal | 2,500 |819 bluestem------------------ | 15 
Unfavorable 
| 
| 
| 
| 
| 
I 


| 
| 
| 
| 
| 
| 
1 


See footnote at end of table. 


96 Soil Survey 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T Total production 
Soil name and | Range site | | Characteristic vegetation |conpo- 
| 


map symbol | ¡Kind of year ! Dry as 


| | Dm 
St -----------------Loany Upland------------==----| Favorable | 5,500 [Big bluestem------------- -----] 35 
Steedman | [Normal | 4000 |Little bluestem---------------| 20 
| | Unfavorable | 3,000 |[πά1δπστᾶβ5------------------τ 10 
| | | jovi tehgrass === ----- туесе) 10 
| | | juiaeodts агапа----=--------==-) 5 
ο === -----|8ауаппаһ--------- --------- ---- [Favorabie | 5,500 [Big bluestem------------------ | 25 
Stephenville I [Normal | 4,300 jLittle bluestem-------- ------- | 15 
| ο ο. | 3,000 | Indiangrass ---------------- m 10 
| | | |Switchgrass-- ----------------- | 10 
| | | Blackjack oak------------- ала, 5 

| | | | | 

Sw*: 

Stephenville--===-| Savannah ημάς зә ---------| Favorable | 5,500 [Big bluestem-------- -------- --] 25 
I | Чогта1 | 4,300 jLittle bluestem------------- s=] 15 
| Unfavorable | 3,500 jIndiangrass--7-7- ------------- | 10 
| | | ee ο SE dioe τας 

| | | | аскјаск оак----- fime mem mi etes | 
Darnell----------- |shallov Savannah-------------- Favorable | 3,200 [Little bluesten---------------| 30 
| ¡Normal I 2,100 Big bluestem--------------- j 20 
| |Unfavorable J 1,400 jpost oak------- ΑΡΗΣ. 15 
| Í | [Blackjack E A 10 
| | | ος. S apasaq οπως rr 5 
tchgrass--------------- ---- 5 

| | | | | 
νὰ, ү#--------=----|1овлу Lovland----------- -----=| Favorable [19,000 |Big bluestem------------ ------| 30 
Verdigris | [Normal | 8,500 |Indiangrass-----------7----- =-=} 15 
| jUnfavorable | 6,000 jEastern gamagrass-------------j 15 
| | | jSwitchgrass -------------- σαι 10 
| | | [ΕΡΕ cordgrass------------- | 5 
μο----------πηππη -|стау Upland---------- πας |Favorable | 6,000 [Big bluestem---------7--2------- | 35 
Woodson | jNormal | 4,500 jLittle bluestem--------------- | 15 
| [Unfavorable | 2,500 | Indiangrass----- -------------- | 15 
| I | JSuitchgrass--------- j 15 
| | | ° 


Tall εσας 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


| | Management concerns Potential productivit 
Soil name and jOrdi~ | | Equip: | | | | | 
map symbol postion) Erosion | ment jSeedling, Plant | Common trees [Site | Trees to plant 
[symbol hazard | limita-|mortal- |eempet1-| index 
} | tion | ity tion | | 
| | | | | | | | 
Iv, Ίν------------- | 48 [Sight [sight |siight |Moderate [Black valnut--------| 73 |Black walnut, pecan, 
Ivan | | | | | |НаскһЬеггу----=----=-= | 74 | eastern cottonwood, 
| | | | | jBur Ooak--------- T 50 | green ash, hackberry, 
| | | | | jGreen ash νεο 90 | bur oak. 
| Silver maple--------, 89 
| | | | | | | 
Ln------- | ἂν Б [severe Is11ght |Severe Eastern cottonwood--| 80 |ресап, eastern 
Lanton | | | | | [Green ash----------- | 71 | cottonwood. 
Мпе====5=-=-==6--59 | 48 slight {slight |s1ight [Moderate Northern red оак-=--| 65 |Bur oak, green ash, 
Mason | | | | | green ash------ VER 75 | black walnut, 
| | | | | Black нше сле 75 | pecan, American 
j | | | | jFastern cottonwood--; 90 | sycamore. 
Ñaw: | | | | | | | | 
Niotaze----------- | 5r |Moderate|Moderate|Slight |Slight [post oak------------ | 30 [ров oak, blackjack 
| | | | | [Blackjack оак------- | 25 | oak, bur oak. 
| I | | | jSouthern red oak----| 35 | 
Darnell----------- | 5r [Moderate Moderate [Moderate |51:ght [Post оак------ | 30 [Northern red oak, 
| | | | | [Blackjack оак------- | 30 | bur oak. 
Os----------------- | 4w ]ϑι1σηὲ IModerate|Moderatelsevere Ipin oak------ ------ -l 75 lPin oak, pecan. 
Osage | | | | | | Pecan---77---------| 50 | 
Eastern cottonwood--, 80 
| | | | | lurfoakessanzcseccod | sd 
| | | | | | | | 
ὂν----------------- | 5a |S11gnt |siignt {slight |stight [Post oak------------ | 35 |Bur oak. 
Stephenville | | | | | [21569866 oak======= 35 | 
swe: | | | | | | | | 
Stephenville------! sa slight |siignt !siignt [slight Post oak------------| 35 |Bur oak. 
| | | | | |Blackjack oak-------| 25 | 
Darnell-----------| 5r [Moderate |Moderate Moderate |Slight [Post oak------------ | 30 [Northern red oak, 
| | | | | jBlackjack oak------- l 30 | bur oak. 
Vd, Νέ----------- --| 3a |siignt {Slight |Slight [Moderate [Eastern cottonwood--| 87 {Eastern cottonwood, 
Verdigris | | | | | jPin oak----------- στ] 75 | American sycamore, 
| | | | | jShagbark hickory---"| η pln oak, black 
| | | | | | Hackberry---7-7----77| 69 | walnut, green ash. 
| | | | | |В1аск walnut--------| 69 I 
| | ] | | [Silver πμ κο ποπ 204] 
Green ash-=====-==== 69 
πμ. E 


jWhite Oak----------- 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[The symbol < means less than; > means more than, 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


to the given height on that soil] 


Trees having predicted 20-year average height, in feet, of-- 


Soil name and 
map Symbol 


Catoosa 


Cf*: 
Catoosa---------- 


Cs*: 
Clime------------ 


Sogn. 


Cv*: 
Collinsville. 


| 
| 
| 


| 
| 


| 
| 
| 
| 
| 
| 


<8 


Lilac, Peking 
cotoneaster, Amur 
honeysuckle, 
fragrant sumac. 


Siberian peashrub, 
Peking 
cotoneaster, 
lilac. 


fragrant sumac, 
Peking 
cotoneaster, 
lilac. 


Amur honeysuckle, 
fragrant sumac, 
Peking 
cotoneaster, 
lilac. 


Fragrant sumac, 
Tatarian 
honeysuckle. 


Tatarian 
honeysuckle. 


Lilac, Peking 
cotoneaster, Amur 
honeysuckle, 
fragrant sumac. 


| 
| 


| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


8-15 


Amur honeysuckle, 


Manchurian 


crabapple. 


Siberian peashrub 


Siberian peashrub 


| 16-25 


Eastern redcedar, 
green ash, 
Austrian pine, 
bur oak, 
hackberry, 
Russian-olive. 


Eastern redcedar, 
Austrian pine, 
Russian-olive, 
hackberry, green 
ash. 


Bur oak, Russian- 
olive, hackberry, 
eastern redcedar, 
green ash, 
Austrian pine. 


Bur oak, Russian- 
olive, hackberry, 
eastern redcedar, 
green ash, 
Austrian pine. 


Eastern redcedar, 
green ash, 
osageorange, 
Russian-olive, 

: black locust, 
honeylocust, 
northern catalpa, 
bur oak. 


Eastern redcedar, 
green ash, 
osageorange, 
Russian-olive, 
black locust, 
honeylocust, 
northern catalpa, 
bur oak. 


Eastern redcedar, 
green ash, 
Austrian pine, 
bur oak, 
hackberry, 
Russian-olive. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


26-35 


Siberian elm, 
honeylocust. 


Siberlan elm, 
honeylocust. 


Honeylocust, 


Siberian elm. 


Honeylocust, 


Siberlan elm. 


Siberian elm---- 


Siberian elm------ 


Siberian elm, 
honeylocust. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Soil Survey 


Absence of an entry indicates that trees generally do not grow 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


Soil name and 


map symbol | «8 | 8-15 | 16-25 | 26-35 ! 535 
+ th n —rYFA P< — 
| | 
De, Df, Dg-------- [American pium, === Flowering dogwood, |Honey locust , Ее 
Dennls fragrant sumac, Russlan mulberry, j Austrian pine, 


| eastern redcedar. 


| | l 
| | | | 
| Peking | | hackberry, Scotch pine. 
I cotoneaster, | | eastern redcedar, | | 
| lilac. | | green ash. | | 
Ὀν---------------- |Lilac, silver |zastern redcedar, | --- | - | --- 
Dwiqht | buffaloberry, | Russian-olive, | | I 
| Tatarlan honey- | Siberian elm, | | | 
| suckle, Siberian | green ash. | | | 
| peashrub. | | | | 
Em, En, Eo-------- |Lilac, Peking |Manchurian [Eastern redcedar, [Siberian elm, | == 
Eram | cotoneaster. | crabapple, Amur | hackberry, green | honeylocust. 
j ' honeysuckle, | ash, Austrian | | 
| | Siberian | pine, Russian- | | 
| | peashrub. | olive. | 
Es*: | | | | 
Егаш------------- |Lilac, Peking [Manchurian | Eastern redcedar, |Sibertan elm, | == 
| cotoneaster. | crahapple, Amur | hackberry, green | honeylocust. | 
| | honeysuckle, I ash, Austrian | | 
| | Siberian | pine, Russian- | | 
| | peashrub. | ollve. | I 
Dwight----------- Lilac, silver Eastern redcedar, | --- | --- | one 
| buffaloberry, | Russian-olive, | | | 
| Tatarian һопеу- | Siberlan elm, | | | 
| suckle, Siberian | green ash. | I | 
| peashrub. | | | | 
Ferssas<s7seses-s= lamur honeysuckle, | Eastern redcedar, austrian pine, | == | sm 
Fiat | 111ас. | Manchurian | honeylocust, | i 
I | crabapple, Amur | hackberry, green | | 
| | тар1е. | ash, Russian- | | 
olive. 
| | | | | 
Fm*; 
Florence--------- ас, Peking | --- |Eastern redcedar, |Honey1ocust, | === 
I cotoneaster, Amur} | hackberry, bur | Siberian elm. | 
| honeysuckle, | | oak, Austrian | 
I fragrant sumac. | | pine, green ash, | | 
| | | Russlan-olive. I | 
Martin----------- | Peking lamur honeysuckle, |Green ash, [Honey locust | === 
| cotoneaster, I Siberian pea- | hackberry, | Siberian elm. 
| 111ас. | shrub, Manchurian] Austrian pine, | | 
| | crabapple. | eastern тейседаг, | | 
| | | Russian-olive. | | 
Iv, їм------------ | --- American plum, |zastern redcedar |Honeylocust, {Eastern 
Ivan | | lilac, Peking | | Austrian pine, | cottonwood. 
| | cotoneaster, Amuri | green ash, | 
honeysuckle. 4 hackberry, bur 
| | | | Sak. | 
| | | | | 
Kd----------- -----|Peking | Amur honeysuckle, loreen ash, siberian eln, | = == 
Kenoma l cotoneaster, | Manchurian hackberry, | honeylocust. | 
| lilac, fragrant | Austrian pine, I | 
| sumac. | | Russian-olive, | | 
| | | | 


crabapple. | 
1 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


! 
Soil name and | 1 Н 
παρ symbol i <8 ! 8-15 i 16-25 ! 26-35 


235 


hackberry, green | Siberian elm. 
ash, bur oak, 
Russian-olive, 


eastern redcedar. 


sumac, Peking 
cotoneaster, Amur 
honeysuckle. 


Darnell. 


I I ῃ 
I t l 
1 1 I 
La---------------- | Peking iAmur honeysuckle, |Russian-olive, Siberian elm, | --- 
Labette | cotoneaster, | Siberian pea- | eastern redcedar,| honeylocust. [ 
| lilac. ! shrub, Manchurian| green ash, I | 
i | Crabapple. | Austrian pine, | I 
I | | hackberry. } | 
| i ' | ' 
Ld*: Н | i ! ὶ 
Labette----- -----|Peking {Amur honeysuckle, |Russian-olive, {Siberian elm, 1 --- 
| cotoneaster, | Siberian pea- | eastern redcedar,| honeylocust. i 
| lilac. | shrub, Manchurian| green ash, | П 
| | crabapple. | Austrian pine, } | 
| ' | hackberry. ! ! 
і П 1 ' ' 
Dwight-----------|Lilac, silver {Eastern redcedar, | --- i --- i --- 
| bu££aloberry, | Russian-olive, | | I 
| Tatarian | Siberian elm, | | | 
| honeysuckle, { green ash. [ i | 
| Siberian ! | | | 
! peashrub. i | { | 
ὶ i ' ' i 
Lg*: i | i ' | 
Labette---------- {Peking {Amur honeysuckle, |Russian-olive, {Siberian elm, | --- 
| cotoneaster, | Siberian pea- | eastern redcedar ,| honeylocust. | 
| lilac. | shrub, Manchurian| green ash, ! [ 
| | crabapple. | Austrian pine, | Н 
[ | { hackberry. | ! 
: Ϊ | Ϊ | | 
il | | | | | 
Ln---------------- I --- \Amur honeysuckle, {Eastern redcedar, {Austrian pine, pin|Eastern 
Lanton | | lilac, Amur | hackberry. | oak, green ash, | cottonwood. 
| | maple, autumn- | | hackberry, H 
I | olive. I | honeylocust, | 
! | | | eastern white i 
і | i | pine. i 
| | | | | 
Mb, Μο, Me-------- |Peking {Amur honeysuckle, Green ash, iHoneylocust, H --- 
Martin | Cotoneaster, | Siberian pea- | hackberry, | Siberian elm. | 
| 111ас. | shrub, Manchurian| Austrian pine, ἡ i 
| | crabapple. | eastern redcedar,| i 
i i | Russian-olive. H | 
1 ' I ' ' 
1 [| ' 4 ' 
Mn---------- ------ἱ --- lAmerican plum, jEastern redcedar, jAustrian pine, (Eastern 
Mason i | Peking | hackberry. | honeylocust, | cottonwood. 
H | cotoneaster, i | green ash, bur | 
' | lilac, Amur ! | oak, eastern | 
і | honeysuckle. i i white pine. | 
I I 1 I 1 
Νς---------------- |Peking | --- IEastern redcedar, jAustrian pine, | --- 
Newtonia cotoneaster, I | hackberry, green } Scotch pine, i 
lilac, fragrant | | ash, bur oak. | honeylocust. | 
sumac, Amur i | Д i 
honeysuckle. } 1 I | 
| і i | 
Ndx: i i ' | 
М1оїаге-------=--|111ас, fragrant ! --- {Austrian pine, iHoneylocust, ! --- 
' i | | 
ῃ I I I 
' ῃ 1 l 
I I П l 
i | i i 
I 1 l t 
1 I ! ' 
i | | i 
I l l ' 
' I V Π 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees having predicted 20-year average height, In feet, of-- 


Soil name and 


map symbol | «8 | 8-15 I 16-25 | 26-35 | 235 
м r — 
| | 
Os-------- те [πράος 1ος dogwood l American plum, Eastern redcedar, Norway spruce, Eastern 
Osage Common hackberry. honeylocust, cottonwood. 
chokecherry. green ash, silver 


maple, golden 
willow, northern 


| | | 
| | | 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
red ocak. 
| | | | | 
Б | | | | | 
Pats | | | | | 
T ee eoe ue | === атас, Amur I Hackberry, eastern! austrian pine, | === 
| | | | | 
Prue | j honeysuckle, | redcedar, green | Scotch pine, 
| | fragrant sumac. | ash, bur oak, | honeylocust. | 
| | | Russian-ollve. | | 
sh. | | | | | 
sagi | | | 
.ξ---------------- lamur honeysuckle, | тее Eastern redcedar, lsi iberian elm, | xd 
| | | | | 
Steedman | lilac, Peking | l Austrian pine, | honeylocust. I 
| cotoneaster. | | green ash. | | 
Sy--------7-------- | Amur honeysuckle, | === eastern redcedar, |Honeylocust,, | === 
Stephenville lilac, fragrant | | hackberry, | Siberian elm. | 
| sumac, Peking | | Austrian pine, | | 
| cotoneaster. | | bur oak, Russian- | | 
olive. 
| | | | | 
Sw*: 
Stephenville----- | Amur honeysuckle, | --- [Eastern redcedar, но neylocust, | zaa 
| lilac, fragrant | | hackberry, | Siberian elm, 
| sumac, Peking | | Austrian pine, | | 
| cotoneaster. | | bur oak, Russian- | | 
olive. 
| | | | | 
Darneli. | | | | | 
уа, уЁ------------ | --- |Anerican plum, [Eastern redcedar [austrian pine, {Eastern 
Verdigris | | lilac, Peking | j honeylocust, | cottonwood. 
| | cotoneaster, Anu, | eastern white | 
| | honeysuckle. | | pine, bur oak, I 
green ash, 
| | | | hackberry. | 
Νο---------------- | Peking | Manchurian IGreen ash, laustrian pine, | === 
| | | | | 
Woodson | Cotoneaster, | crabapple, Amur j hackberry, | honeylocust, 
| lilac, fragrant | honeysuckle. | eastern redcedar,| Siberian elm. | 
| sumac. | | Russlan-olive. | | 


------------------------------------------------------------------------------------------------------------------------Λ----------------------------------------------------------------------------------------------------------------------- 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe," 


Soil name and | 
map symbol | 


Camp areas 


Picnic areas | 


wetness. 


Playgrounds 


Absence of an entry indicates that the soil was not rated] 


| Paths and trails 


| 
Ва, БВЫ---------------- |stight= E |slight = ' ---|Mođerate: |s1ight. 
Bates j | | 51оре, 
| | | small stones, | 
| | | depth to rock. | 
Βξ---------- ~-----=---|Moderates |Noderate: |Severe: [sight 
Benfield | small stones. | small stones. | slope, | 
| | | small stones. | 
са---------------- ----|Slight ------------ [s1:ght- BARES ~----<| slight — |Slight. 
Catoosa 
| | ! ! 
BERG | | | | 
Catoosa----------- ---|814һ τι οσα 1511 ----- ---—-------|Модега&е: |siight. 
| | | 51оре, | 
| | | depth to rock. I 
Sogn----- ------------ |Severe: |severe: |severe: |siight. 
| depth to rock. | depth to rock | depth to rock. | 
Ck----------------- ---|Severe: |Severe: |se evere: |se vere: 
Clime | slope. | slope. | slope. | 51оре. 
Ст--=---=-------------- Moderate: Moderate: |Moderate: [slight 
Clime | too clayey. | too clayey. j slope. | 
T | | | | 
Clime------ -------- ~- Moderate: |Moderate: jse vere: |Slight. 
| slope, | slope, i slope. | 
| too clayey. | {оо с1ауеу. | | 
Sogn----------------- |Severe: |Severe: |Severe: slight. 
] depth to rock. | depth to rock. | slope, | 
I l | depth to rock. | 
суй | | | | 
Co111nsville--------- Severe: |Severe: Severe: |Slight. 
| depth to rock. | depth to rock. I depth to rock. | 
Bates--------------- : | Slight------------ |511ght--- ------------ |Moderate: | Slight. 
| | | slope, | 
| | | small stones, | 
| | | depth to rock. | 
De, Df, Dg------------ |Moderate: | Moderate: |Moderate: E vere: 
Dennis | wetness, | wetness, | slope, | erodes easily. 
| percs slowly. | percs slowly. | wetness, | 
| | | percs slowly. I 
Ρν-------------------- |Severe: |Severe: [se vere: slight. 
Dwight | excess sodium. I excess sodium. I excess sodium. | 
Em, En, Eo------------ |Moderate: |Moderate: | Moderate: {stight. 
Eram | wetness. | wetness. | slope, | 
wetness. 
| | | | 
Pawa | | | | 
Εγ8π----------- seem |Moderate: Moderate: |Moderate: |slight. 
| wetness. | wetness. | slope, | 
| | | | 
П ! I і 
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Soil name and 
map symbol 


Fn*: 


Labette 


Ld*: 
Labette-------------- 


Ne--7----------------- 
Newtonia 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas 


|Severe: 
| excess sodium. 


|Severe: 
| wetness. 


| 
| 


|Severe: 
| small stones. 


| Moderate: 
| wetness. 


|Severe: 
| flooding. 


| 


jSevere: 
| flooding. 


Severe: 
percs slowly. 


| 
| 
|stight ----------- ---- 
| 
| 
| 
| 


|S11ght---------- ----- 
| 


|severe: 
| excess sodium. 


| 
[slight --------------- 
| 


|Severe: 
| depth to rock. 


|severe: 
| flooding, 
| wetness. 


|модегате: 
| wetness. 


| 


|severe: 
| too clayey. 


| 
| 
| 
| 
| 
| 
| 


Picnic areas 


Severe: 
excess sodium. 


Moderate: 


wetness, 
percs slowly. 


Severe: 
small stones. 


Moderate: 
wetness, 


Moderate: 
flooding. 


Severe: 
percs slowly. 


Slight-------- ------- 


Slight--------------- 


Severe; 
excess sodium. 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
wetness. 


Severe: 
too clayey. 


| Severe: Modergte: 
| flooding. percs slowly. 
|Sitght- ------------ --|s1ight--------------- 


| Playgrounds 


Severe: 
excess sodium. 


Severe: 
wetness. 


slope, 
small stones. 


Severe: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| 

| 
|Severe: 

] flooding. 
|Moderate: 
| flooding. 


|Severe: 
| percs slowly. 


[Moderate: 

| slope, 

| small stones, 

| depth to rock. 
| 


|Moderate: 
| small stones. 


|Severe: 
| excess sodium. 
| 


luoderate: 
slope, 

small stones, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
wetness, 


Moderate: 
slope, 
wetness. 


Severe: 
too clayey. 


| 
| 
| 
| 
| 
la 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lc 
| 
Moderate: 

| percs slowly. 
|Moderate: 

| slope. 
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| Ра&һ5 апа trails 


Slight. 


Moderate: 
wetness. 


Moderate: 
flooding. 

Slight. 

Slight. 


Slight. 


Slight. 


Moderate: 
wetness. 


Slight. 


vere: 
oo clayey. 


ct (D 


Slight. 


Slight. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
PCIE παν πο πο πω το νο των τμ μμ Tipps EM SENI йена АЙБАН са? NN eS Se se oe the, eye Se CL E COSS 


Soil name and | 
map symbol | 


| 
Nà*: | 
Niotaze--------------| Severe: 
| wetness, 
I slope. 
| 
Darnell-------------- |Severe: 
| depth to rock. 
| 
Όδη--ε---------πο-οπ - severe: 
Osage | flooding, 
| wetness, 
| percs slowly. 
Po*, | 
Pits | 
Ρος. αερα» |S11ght------ παπα 
Prue | 
βΏ---------------- ----|Severe: 
Sagn I depth to rock. 
St--------——————— m |Severe: 
Steedman | large stones, 
wetness. 
| 
| 
ὂν---------------- ~---|slight---- --------- -- 
Stephenville | 
| 
Sw*; 
Stephenville--------- |511ght------- ον 
| 
| 


Darnell---=---=---==-| Severe: 
| depth to rock. 


Vi ορ 
Verdigris | flooding. 

γξ------------- κοκ κὸς |severe: 
Verdlgrls | flooding. 
ποσο πει ας |Severe: 


Woodson | wetness, 
| percs slowly. 


Camp areas 


| Picnic areas | 
| | 


уеге: 
epth to rock. 


о Ὁ 


Severe: 
etness, 
ercs slowly. 


' £ 


[E11 ght --------------- 


wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
la 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| large stones, 
| 
| 
| 
| 
| 
| 


| 

| 

| 

{ 

| 

| 

| | 
| 

| Severe: | 
depth to rock. | 
Moderate: | 
flooding. | 


Severe: | 
wetness, 


| 
| 
| 
| 
| 
|511дһ---------- === | 
| 
| 
| 
| percs slowly. | 


Playgrounds 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
depth to rock. 


Severe: 
wetness, 
large stones, 
slope. 


slope, 


slope, 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
flooding. 


Severe: 
wetness, 
percs slowly. 


Soil Survey 


| Paths and trails 


Moderate: 
wetness, 
Slope, 
large stones. 


Slight. 


Severe: 
wetness. 


Slight. 
Slight. 


Severe: 
wetness, 
large stones. 


Slight. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|siignt. 

| 

Imo derate: 
| flooding. 
1513. 

| 


Severe; 
wetness. 


і 
* See description of the map unit for composition апб behavior characteristics of the map unit. 
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EIk County, Kansas 


TABLE 10.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


[See text for aed of "good," "fair," "poor," and "very poor." 
Soil was not rate 


ential as ha 


at elements 


or 


‘otentla 


ange- 
land 


wild- 
life 


Wetland 
wild- 
life 


land | 
l 


ood- 
wild- 
life 


en- 
land 
wild- 
life 


Ishallow 
water 
areas 


plants 


Iconi£- shrubs I wetland 
erous 
lants 


| 
| 


{Hara 
| wood 
trees 


ceous 
lants 


| 
| 


Grasses|herba- 
and 
legumes 


Soil name and 
map symbol 
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TABLE 10.--WILDLIFE HABITAT--Continued 


tat for-- 
| Range- 
Wetland; land 
wild- | wild- 
life life 


| 
| 
| 


Wood- 
land 
wild- 
life 


otential as 
| 
| 
| 


"Open- 


land 


wild- 
life 


| 
| 
| 


water 
areas 


IWetland|shallov 
plants | 


| 
| 


tat elements 


Iconit-lshrubs 
erous 
lants 


ential for 
| Hard- | 
| wood | 
trees 


Wild 
ceous 
lants 


[nerba- 
| 


Grasses 
and 
legumes 


Soil name and 
map symbol 
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TABLE 10.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements T Potential as habitat for-- 


Soil name and [Grain | pail | | | | | | Open- | Wood- | | Range- 
map symbol | and |8rasses herba- Нага jConi£-Shrubs Wetland Sballow] land I land p Wetland) land 
jseed | and | ceous | wood | erous | plants | water | wild- | wild- | wild- | wild- 
| Crops legumes plants trees jplants, | агеаз life | life | life | life 
| | | | | | | | | ] | | 
8ῃ---''---“---------- [very |Very [Poor [Poor [Poor [Poor |Very |very [Very |Poor |Very |Poor. 
Sogn | poor. | роог. | | | j | poor, | роог. | poor. I | poor. | 
.ί--------ᾱ----π-ος Poor Poor | Poor вооа lPair | Good very I very | Poor Good I very |Ῥοος. 
Steedman | ! ! ! | | | роог. ! poor. | ! ! poor. ! 
! | | | | | | | | | | | 
Syritta κακο ης \ғазг [Goo | Sood [боса [Good |Good |Poor [very Fair [Good |very |Good. 
Stephenville | | | | | | j | poor. | | | poor. I 
T" | | | | | | | | | | | | 
Stephenville------ | Poor | Good [Good [Good вооа | Good | Poor | Very pair [Good | very Good. 
νην 
Darnell----------- | Poor | poor калг [ваіт IFair lrair | very | Very | Poor pair Ivery разг, 
| | | | | | ο ND роо | | [ons ἡ 
| | | | | | | | | | | | 
o e | Poor | Good | Good [ооа !Gooa IGood | Poor | Pair IFair Good IFair | Good. 
Verdigris | | | | | i j | | | | | 
| | | | | | | | | | | | 
Vf--------- -------- {Good |Gooa |Gooa |cooa |Gooa [боса |роог |Fatr |Gooa |Gooa |Fair |Good. 
Verdigris 
т | | | | | | | | | | | | 
Νο----------------- соод | Good pair lPair Pair таг | Pair боса | Good аг | Pair Pair. 
| | | | | | | | | | | | 
Woodson | | | | | | | | | | | | 


* See description of the map unit for composition and behavior characteristics o£ the map unit. 
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[Some terms that describe restrictive soi 
"slight," "moderate," and "severe." 


TABLE 11.--BUILDING SITE DEVELOPMENT 


1 features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated. 


Soil Survey 


See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


Shallow 


Soil name and | 
excavations 


map symbol | 


| 
| 
| 


Dwellings 
without. 


| Dwellings 
| with 


| Small 
commercial 


| Local roads 
| and streets 


| basements basements | buildings 


Ва==2====--==--=59 |Moderate: 

Bates | depth to rock. 
Bb----- παπα | Moderate: 

Bates | depth to rock. 
ВЕ==-===-===-===85 |Moderate: 
Benfield I depth to rock, 
| ἴοο с1ауеу. 

Cdas=seseeseeren=> |Severe: 

Catoosa | depth to rock. 


Cf*: | 
Catoosa---------- |Severe: 
| depth to rock. 
| 
| 
Sogn-----------7-- |severe: 
| depth to rock. 
Ckeseress-eccro-m- |Severe: 
Clime | slope. 
| 
ποσο μπας |Moderate: 
Clime | depth to rock, 
| too clayey. 
Cs*: | 
Clime------------ |Noderate: 
| depth to rock, 
| too clayey, 
| slope. 
σσαπ-------ποτηπς |Severe: 
| depth to rock. 
Cv*; 
Collinsville----- |Severe: 
| depth to rock. 
Bates------------ Moderate: 
| depth to rock. 
De, Df, Dg-------- |severe: 
Dennis | wetness. 
| 
Ρν---ετεπ---γππτπο | Moderate: 
Dwight | depth to rock, 
| too clayey. 
Em, En, Έδ-------- |severe: 
Eram wetness. 


hrink-swell. 


uc 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
Gepth to rock. 


vere: 
epth to rock. 


£n 


= 
no 
Ώ, 
0 
H 
P 
στ 
o 


hrink-swell. 


Moderate: 
shrink-swell, 
slope. 


о 
о 
с 
στ 
т 
στ 
ο 
ч 
о 
Ω 
Lex 


vere: 
hrink-swell. 


v c 


|Moderate: 
| depth to rock. 
| Moderate: 
| depth to rock. 
|Severe: 
shrink-swell. 


Severe: 


e 
depth to rock. 


Severe: 


e 
depth to rock. 


Severe: 


depth to rock. 


lope. 


Moderate: 
depth to rock, 
shrink-swell. 


Moderate: 

depth to rock, 
slope, 
shrink-swell. 


Severe: 


e 
depth to rock. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ISevere: 
Is 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to 


rock. 


[Moderate: 
| depth to 


rock. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
wetness, 
Shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Moderate: 
shrink-swell, 
slope. 


rock. 


rock. 


slope. 


Severe: 
shrink-swell. 


vere: 
hrink-swell. 


o 
no 


| 


[Moderate: 
| low strength. 


|Moderate: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
ow strength. 


1 
Severe: 
low strength. 


Severe: 
depth to rock. 


Severe: 
low strength, 
slope. 


Severe: 
low strength. 
e 


Severe: 
low strength. 
e 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| low strength, 
| shrink-swell. 

e 

low strength, 

s 


| 

ls vere: 
| hrink-swell. 
i 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


Soil name and | 
excavations 


map symbol | 


| Dwellings 
[ without 


| Dwellings 
with 


| Small 
commercial 


| Local roads 
| and streets 
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| basements | basements | buildings 


Es*: | 
Eram------------- |Severe: 
| wetness. 
| 
Dwight----------- |Moderate: 
| depth to rock, 
| too clayey. 
Ἔδ---πο-ππά--ε”-- ISevere: 
Fiat | depth to rock, 
| wetness. 
| 
Prt: | 
Florence--------- |Moaerate: 
| depth to rock, 
I too clayey, 
| large stones. 
Martine----------- | Severe: 
| wetness. 
| 
| 
Ту, Iw------------ |Moderate: 
Ivan | flooding. 
| 
Κᾶ-----------πο-.- |Moderate: 
Kenoma I too clayey. 
| 
ра====--==7=-=т==- | Severe: 
Labette | depth to rock. 
| 
Ld*: | 
Labette---------- |Severe: 
| depth to rock. 
| 
Dwight----------- |Hoderate: 
| depth to rock, 
| too clayey. 
гаж: | 
Labette---------- |Severe: 
| depth to rock. 
| 
Sogn------------- |Severe: 
| depth to rock. 
-η---------------- Severe: 
Lanton | wetness. 
| 
Mb, Mc, Me-------- ISevere: 
Martin wetness. 


Severe: 
Shrink-swell. 


vere: 
hrink-swell. 


о 
о Ὁ 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
Shrink-swell, 
large stones. 


vere: 
hrink-swell. 


л 
ш Oc 


vere: 
looding. 


tho 


Severe: 
shrink-swell. 


vere: 
hrink-swell. 


n 
ο ο 


Severe: 
shrink-swell. 


vere: 
hrink-swell. 


τη 
no 


vere: 
hrink-swell. 


τη 
uo 


e 
flooding, 
wetness. 


Severe: 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
wetness, 

depth to rock, 
shrink-swell. 


Moderate: 
depth to rock, 
Shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness, 
shrink-swell. 


| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Va 
| 
| 
| 
l'a 
| 
| 
M 
| 
I 
| 
| 
| 
| 
| 
1 


уеге: 
hrink-swell. 


[401 
о Ф 


Severe: 
shrink-swell. 


Severe: 
wetness, 
shrink~swell. 


Moderate: 
shrink-swell, 
slope, 

large stones. 


Severe: 
shrink-swell. 


vere: 
looding. 


rh (D 


vere: 
hrink-swell. 


vere: 
hrink-swell. 


un 
щл Ф 


уеге: 
hrink-swell. 


ζω 
no 


Severe: 
s 


vere: 
hrink-swell. 


mO 
Uv Ф 


vere: 


Lucr a CC EI C aE σος πρ a 
о Ф щл Ф 


epth to rock. 


Severe: 
low strength, 
shrink-swell, 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action, 
shrink-swell. 


Severe: 
low strength, 
flooding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

l1 

| 

| 

Í 

| 

| 

ΓῺ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| low strength, 
| shrink-swell. 
Is vere: 

| 
| 
| 
| 
ΝΗῚ 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 


e 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
low strength, 
flooding. 


Severe: 
low strength, 
frost action, 
shrink-swell. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
UD ае а раа AT eere аа асаа гат аласа а адз Tuo πω E OLI PUT 


Shallow 


Soil name and | 
excavations 


map symbol | 


| Dwellings 
without 


| Dwellings 
with 


| Small 
commercial 


Soil Survey 


| Local roads 
| and streets 


| | basements | basements | buildings | 


Mn----- ο ο οκ |siight πα κο ο 
Mason | 
Νος---------------- [Moderate: 
Newtonia | too clayey. 
Nd*: | 
Niotaze---------- Severe: 
| wetness, 
| slope. 
| 
Darnell---------- |Severe: 
| Gepth to rock. 
| 
ο8-- ανα mam ISevere: 
Osage | wetness. 
| 
| 
Po*, ! 
Pits | 
Pr---------------- |s11gnt----------- 
Prue | 
Sh----------7----2-- | Severe: 
Sogn | depth to rock. 
ουσ μα σης Isevere: 
Steedman | wetness. 
| 
| 
Sy----------- ~----|Moderates 
Stephenville | depth to rock. 
Sw*: | 
Stephenville----- |Moderate: 
| depth to rock. 
Darnell---------- |Severe: 
| depth to rock. 
Vd, V£------------ | Moderate: 
Verdigris | flooding. 
Νο---------------- |severe: 
Woodson | wetness. 
| 
| 


j flooding. 


IModerate: 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
Slope. 


Moderate: 
slope, 
depth to rock. 


Severe; 
flooding, 
wetness, 
shrink-swell. 


| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|se vere: 
| depth to rock. 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
| 
| 
| 


wetness, 
shrink-swell. 


Slight----------- 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
shrink-swell, 
wetness. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 

|Severe: 

| wetness, 

| slope, 

| shrink-swell. 
| vere: 

| epth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Qo 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
depth to rock. 


wetness, 


| 
| 
| 
| 
|Severe: 
| shrink-swell. 


| Moderate: 
| depth to 


| Moderate: 
| depth to 


rock. 


rock. 


|Severe: 

| depth to rock. 
|Severe: 

| flooding. 
| 

| 

| 

| 

| 


беуеге: 
shrink-swell, 
wetness. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 

| wetness, 

| shrink-swell, 
| Slope. 
|severe: 

| slope. 

| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
flooding, 
wetness, 
Shrink-swell. 


[Moderates 
| slope. 


|ѕеуеге: 
depth to rock. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Moderate: 
depth to rock, 
slope. 


Severe: 
low strength, 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


derate: 
ow strength. 


oO 


Severe: Severe: 
wetness, wetness, 
slope, shrink-swell. 
shrink-swell. 
Slight------- T----|Moderate: 
low strength 

Slight----------- | Moderate: 
| low strength. 

IModerate: 


depth to rock. 


Severe: 
flooding. 


Severe: 
shrink-swell, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Moderate: 
| 
| 
le 
| 
| 
| 
| 
| 
| 


Gepth to rock. 


Severe: 
flooding. 


shrink-swell, 
low strength, 


| 
| 
| 
| 
| 
|Severe: 
| 
| wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


hard to pack, 
excess sodium. 


too clayey, 
excess sodium. 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol I absorption areas | sanitary | sanitary for landfill 
| fields i landfill | landfill | 
| i | | | 
Ba, Bb-------------- |Severe: |Severe: |Severe: |Severe: | Poor; 
Bates depth to rock depth to rock. depth to rock. depth to rock. area reclaim. 
| | | | | 
Βξ--ε-------π-----ος- |Severe: (Se evere; |Severe: |se vere: | Poor: 
Benfield depth to rock, depth to rock, depth to rock, depth to rock. area reclaim, 
| percs slowly. ! slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
Cd----------- ------- |Severe: |se evere: | severe: |se vere: |Poor: 
Catoosa | depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim, 
thin layer. 
| | | | | T 
BE | | | | | 
Catoosa------------ |severes |se evere: [βενετο; |se vere: | Poor: 
depth to rock depth to rock. depth to rock. depth to rock. area reclaim, 
| | | | | thin layer. 
Sogn--------------- |Severe: |Severe: |Severe: |se vere: |poor: 
| depth to rock. | depth to rock. I depth to rock. | depth to rock. | area reclaim. 
Ck------ ——----------|8еуеге: |se evere: |Severe: |severe: |Poor: 
Clime | depth to rock, | depth to rock, I depth to rock, | depth to rock, i area reclaim, 
| percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too clayey. | | hard to pack. 
Cm---------- Te Severe: |se evere: |severe: |se vere: | Poor: 
Clime depth to rock, depth to rock. depth to rock, depth to rock. area reclaim, 
| percs slowly. | | too clayey. | | too clayey, 
| | | | | hard to pack. 
Cs*: | | | | | 
Clime-------------- |Severe: |Severe: |severe: |se vere: |Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
percs slowly. slope. too clayey. too clayey, 
| | | | | hard to pack. 
Sogn--------------- |severe: |Severe: |Severe: [ο vere: |Poor: 
j depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
lope. 
| 5-5 | | | 
eae | | | | | 
Collinsville------- |Severe: |Severe: |Severe: |se evere: |Poor: 
| depth to rock. | depth to rock, | depth to rock, | depth to rock, | area reclaim. 
| | seepage. | seepage. | seepage. | 
Bates------------- -|Severe: jse vere: |Severe: |se evere: | Poor: 
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim. 
De, Df, Dg---------- |severe: |Moderate: |severe: |Moderate: poor: 
Dennis I percs slowly, | slope. | too clayey. | wetness. | too clayey, 
| wetness. | I | | hard to pack. 
Dw----- aai --Isevere: Ho oderate: |Severe: Ho derate: |Poor: 
Dwight percs slowly. | depth to rock. | depth to rock, | depth to rock. | too clayey, 
| | | | 
| | | | 
І \ I [ 
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TABLE 12.--SANITARY FACILITIES--Continued 


| depth to rock. 


e 
depth to rock. 


e 
Gepth to rock. 


depth to rock. 


Soil Survey 


Soil name and | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map Symbol j absorption areas | sanitary I sanitary for landfill 
fields Н | landfill l landfill 
| | | [ 
Em, En, Eo---------- |Severe: |Severe: |Severe: [55 vere: Poor: 
Eram | Gepth to rock, | depth to rock, | depth to rock, | depth to rock. area reclaim, 
| wetness, | wetness. | too clayey. | too clayey, 
| percs slowly. | I | hard to pack. 
ES*: | | | | 
Έταπ---------------|βονοτα: |Severe: |Severe: ЕЯ evere: Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock. area reclaim, 
| wetness, | wetness. | too clayey. | too clayey, 
| percs slowly. | | | hard to pack. 
Dwight----- --------|8еуеге: Moderate: |Severe: [νο derate: Poor: 
| percs slowly. | depth to rock, | depth to rock, | depth to rock. too clayey, 
slope. too clayey, hard to pack, 
| | | excess sodium. | excess sodium. 
Εβ------------------ |Severe: |severe: |Severe: |Severe: Poor: 
Fiat I depth to rock, | depth to rock, | depth to rock, | depth to rock, area reclaim, 
wetness, wetness. wetness, wetness. too clayey, 
| percs slowly. | | too clayey. | hard to pack. 
Fm*: | | | | 
Florence----7------- | severe: | severe: |Severe: [νο derate: Poor: 
| percs slowly. J slope. | depth to rock, | depth to rock. too clayey, 
| | | too clayey. | hard to pack, 
| | | | small stones. 
Маг1п------------- |Severe: |Moderate: |Severe: | oderate: Poor: 
| wetness, | slope. | too clayey. | wetness. too clayey, 
| percs slowly. | | | hard to pack. 
Iv, Iw------- -------|8еуеге: |Severe: | severe: | severe: Good. 
Ivan | flooding. | flooding. | flooding. | flooding. 
Kd------------ ------ |severe: |Moderate: |severes |Slight- === === Poor: 
Kenoma percs slowly. slope. too clayey. too clayey, 
| | | | hard to pack. 
La------------------ |Severe: |Severe: |Severe: [Se vere: Poor: 
Labette | depth to rock, | depth to rock. | depth to rock, | depth to rock. area reclaim, 
percs slowly. | | too clayey. | too clayey, 
| | | | hard to pack. 
Lax: | | | | 
Labette------------ |Severe: |Severe: |Severe: |se vere: Poor: 
| depth to rock, | depth to rock. | depth to rock, | depth to rock. area reclaim, 
percs slowly. | too clayey. | too clayey, 
| | | | hard to pack. 
Dwight------------- ISevere: |Moderate: |severe: | derate: Poor: 
| percs slowly. | depth to rock. | depth to rock, | depth to rock, too clayey, 
too clayey, hard to pack, 
| | | excess sodlum. | excess sodlum. 
Lg*: | | | | 
Labette----- sez -Í Severe: |Severe: |Severe: |se evere; Poor: 
| depth to rock, | depth to rock. | depth to rock, | depth to rock. area reclaim, 
percs slowly. | too clayey. | too clayey, 
| | | | hard to pack. 
Sogn----------- ----|severe: ls vere: E vere: |se evere: Poor: 
| | | 
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TABLE 12.--SANITARY FACILITIES--Continued 
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Soil name and | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption areas sanitary | sanitary for landfill 
fields | ] landfill landfill 
| | | | 
Ln---------- 7o severe: |severe: |Severe: |Severe: Poor: 
Lanton I flooding, | flooding, | flooding, | flooding, wetness, 
| wetness, | wetness. | wetness. | wetness. thin layer. 
| percs slowly. j | | 
Mb, Mc, Me-------- | severe: |Moderate: |se vere: Moderate: Poor: 
Martin | wetness, | slope. | {оо с1ауеу. | wetness. too clayey, 
| percs slowly. | | | hard to pack. 
| | | | 
Μη------------------ |Severe: |SLight~----=----~|Moderate: | Moderate: Fair: 
Mason | percs slowly. | | flooding, | flooding. too clayey. 
[ | | too clayey. I 
Ne---------- Sms sss |Moderate: |Moderate: jte oderate: |S1ight----------- Fair: 
Newtonia | percs slowly. I seepage, | too clayey. | too clayey. 
slope. 
| | | ] 
Nà*; | | | | 
Niotaze---------- |Severe: |severe: |se vere: |Severe: Poor: 
| depth to rock, | slope, | depth to rock, | slope, too clayey, 
| percs slowly, ] depth to rock, | wetness, | depth to rock, area reclaim, 
] wetness. | wetness. | slope, | wetness. hard to pack. 
Darnell---------- |Severe: |Severe: |5 vere: |Severe: Poor: 
| depth to rock. | seepage, | depth to rock, | depth to rock, area reclaim, 
| | Gepth to rock, | seepage. | seepage. 
| | slope. | | 
Όβ---------------- |Severe: |Severe: |Severe: | severe: Poor: 
Osage | flooding, | flooding. | flooding, I flooding, too clayey, 
I wetness, | | wetness, | wetness. hard to pack, 
| percs slowly. | | too clayey. | wetness. 
rt | | | | 
Pits 
Í | | | 
pr---2----------2--- |Severe: |Moderate: [νο derate: [s1ight λε) ο κακο Poor: 
Prue | percs slowly. | Seepage, | too clayey, | thin layer. 
slope. 
| ἱ | | 
Sh------ —-----—----——-|8ечете: |Severe: |se evere: |Severe: IPoor: 
Sogn | Gepth to rock. | depth to rock. | depth to rock. | depth to rock. area reclaim. 
St---------------- |Severe: |Severe: |Severe: |Severes Poor: 
Steedman | percs slowly, | depth to rock, | wetness, | depth to rock, area reclaim, 
| depth to rock. I slope. | too clayey, | wetness. too clayey, 
| | | depth {ο rock. | hard to pack. 
Sy---------- --------|8еуеге: |Severe: |se evere: |Severe: Poor: 
Stephenville | depth to rocx. | depth to rock. | depth to rock. | depth to rock. area reclaim. 
Sw*: | | | | 
Stephenville----- |Severe: |Severe: |se evere: |Severe: Poor: 
| depth {ο rock. | depth to rock. | depth to rock. | depth to rock. area reclaim. 
Darnell---------- --|severe: |Severe: |Severe: |Severe: Poor: 
| depth to rock. | seepage, | depth to rock, I depth to rock, area reclaim. 
| | depth to rock. | seepage. | seepage. 
Và, V£------- ------ | Severe: |Severe: |se evere: |severe: Good. 
Verdigris | flooding. | £looding. | flooding. | flooding. 
I ' I I 
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TABLE 12,--SANITARY PACILITIES--Continued 
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Soil name and | Septic tank | Sewage laqoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields Н landfill | landfill 
| | | | | 
Νου» eee μέ evere: ght----------- evere: evere: oor: 
ls 1811 ht Е |5 |Р 
Woodson percs slowly, | too clayey, | wetness. | too clayey, 
wetness. | | | wetness, 
| | | 


| | wetness. 
| | hard to pack, 


m CT nnna—ÓAhO hn WY s 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


Soil name and 


map symbol 


| Roadfill 


| area reclaim. 


| area reclaim. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


ο 
area reclaim. 


area reclaim, 
small stones, 
thin layer. 


De, Df, Dg------- |Ῥοος: Improbable: Improbable: Poor: 
Dennis | low strength, excess fines. excess fines. too clayey, 
| Shrink-swell. thin layer. 
Dw------------------ |Poor: Improbable: Improbable: Poor: 
Dwight | low strength, excess fines. excess fines. excess sodium. 


| | | 
Ba, Bb-------------- |Poor: | improbable: | Improbable: Pair: 

Bates | area reclaim. | excess fines. | excess flnes. | area reclaim, 
| | | | small stones, 
| | | | thin layer. 

Βξ------------------ |Poor: | Improbable: | Improbable: |Poor: 

Benfield | area reclaim, | excess fines. | excess fines. | small stones. 
I low strength, I | | 
| shrink-swell. | | | 

Cd------------- ους |Poor: | inprobable: | Improbable: (айг: 

Catoosa | area reclaim, | excess fines. | excess fines. | area reclaim, 
| thin layer, | | | thin layer, 
| | | | too clayey. 

σε. | | | | 

Catoosa------------ |Poor: | Improbable: | improbable: |Fair: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| thin layer. | | | thin layer, 
| | | | too clayey. 

Sogn-z--2------------ --|Poor: | Inprobable: | Improbable: |Poor: 
| area reclaim. | excess fines. | excess fines. | area reclaim. 

Ck-------------------- |Poor | Improbable: | Improbable: |Poor: 

Clime | area reclaim, | excess fines, | excess fines. | small stones, 
| low strength, | | | slope. 

slope. 
{ | | | 
(π------------------ [ροος: | Improbable: | Improbable: | Poor: 

Clime area reclaim, | excess fines. | excess fines. | too с1ауеу, 
| low strength. | | | small stones. 

ea | | | | 

Clime------2£5-5---- |Poor; | Improbable: | Improbable: |Poor: 
| area reclain, | excess fines. | excess fines. | too clayey, 
| low strength. | | | small stones. 

Sogn---------- -- |5οοτ: | Improbable: | improbable: |Poor: 
| area reclainm. | excess fines. | excess fines. | area reclaim. 

Cv*; ! | | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
i i I 


| shrink-swell. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 
ποσο πο τοι ντο ee pe ee ne SS раа 


Roadfill 


Soil name and | 
map symbol | 


area reclaim, 
low strength, 
shrink-swell. 


area reclaim. 


| 
| 
| 
| 
Dn, Βογτ-πηητ-πηττ--- -|Poor: 

Eram | area reclaim, 
I low strength, 
| shrink-swell. 

Es*: | 

Εσεπ---τ-------------. |Poor: 
| area reclaim, 
| low strength, 
| shrink-swell. 

Dwight-------- ------- | Poor; 
| low strength, 
| shrink-swell. 

τος σσ στα τοπ |Poor: 

Flat | area reclaim, 
| low strength, 
| shrink-swell. 

Fm*: | 

Florence------- meme |Poor: 
| low strength. 
| 

Μαγίίη--------------- (оог: 
| low strength, 
| shrink-swell. 

Iv, Iw------ T | Poor: 
Ivan | low strength. 
Ка-====-=====---= ---==| Poor: 

Kenoma | low strength, 

| shrink-swell. 
Dasssassssswsnspaaasss |Poor: 

Labette | area reclalm, 
i low strength, 
| shrink-swell. 

Lat: | 

Labette------2----2-- == |Poor: 
| area reclaim, 
I low strength, 

shrink-swell. 

Dwight--------------- |Poor: 
| low strength, 
| Shrink-swell. 

τσ»: | 

Labette-------------- |Ῥοοτε 
| area reclaim, 
| low strength, 
| shrink-swell. 

Sogne<-sesessssererr= |Poor: 
| 
Ι 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


[=i 
o5 


probable: 
xcess fines. 


H 
od 


Improbable; 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| improbable: 
| excess fines. 
| 
| improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


= 
о 3 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

! 

| 

| Inprobable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
і 
| 
I 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


| Topsoil 
| 


Fair: 
area reclaim. 


Fair: 
area reclaim, 
too clayey. 


Fair: 
area reclaim. 


Poor: 
excess sodium. 


Fair: 
area reclaim, 
too clayey. 


Poor: 
small stones, 
area reclaim. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ра ir: 
| too clayey. 
| 
|сосд. 
| 
| 
lc 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
I 


r 
Poor: 
thin layer. 


Poor: 
small stones, 
thin layer. 


Poor: 
small stones, 
thin layer. 


Poor: 
excess sodium. 


Poor: 
small stones. 


Poor: 
area reclaim. 
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Soil name 


and 


map symbol 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


Ἰ-----------ε--ω-έεα- |Poor: 
Lanton | low strength. 
Mb, Ме-=-====-=---===- [рсог: 
Martin | low strength, 
[ shrink-swell. 
Мете μαμα | Poor: 
Martin | low strength, 
| shrink-swell. 
Μπ------------------πο | Poor: 
Mason | low strength. 
Κε-----ᾱ-------- σπορ.» |Poor: 
Newtonia | low strength. 
Nà*: | 
Niotaze-------------- |Poor: 
| low strength, 
| area reclaim. 
Darnell-------------- | Poor: 
| area reclaim. 
e T e a a |Poor: 
Osage | low strength, 
I wetness, 
| shrink-swell. 
δρα, | 
Pits | 
Pr----- αν κκ κο Pairs 
Prue | thin layer. 
| 
κκ -6-666--5- |Ῥοοσ: 
Som | area reclaim. 
δὲ-------------------- |Poor: 
Steedman | wetness, 
| shrink-swell, 
| area reclaim. 
SV inse paee e | Poor: 
Stephenville | area reclaim. 
Sw*: | 
Stephenville--------- |Poor: 
| area reclaim. 
Darnell-------------- |Poor: 
| area reclaim. 
να, νε---------------- |Poor: 
Verdigris | low strength. 
Wo--------------2------ | Poor: 
Woodson 


low strength, 


| shrink-swell, 
| wetness. 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Topsoil 


Fair: 
too clayey, 
thin layer. 
Fair: 
too clayey. 


Or: 
oo clayey. 


eco 


Good. 


ir: 
hin layer. 


eto 


Poor: 
small stones, 
slope. 


Poor: 
etness. 


€ 


area reclaim, 
thin layer. 


too clayey, 
wetness, 
large stones. 


area reclaim. 


rea reclaim. 


Poor: 
area reclaim. 


Good. 


wetness, 
thin layer. 


* See description of the map unit for composition and behavior characteristics of tbe map unit. 
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TABLE 14, --ИАТЕК MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," 


and "severe." 


Soil Survey 


See text for definitions of 


Absence of an entry indicates that the soil was not evaluated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 
| Limitations for-- | Features affecting-- 
Soil name and | on | ankments, | | | erraces | 
map symbol | reservoir | dikes, and Drainage | Irrigation and Grassed 


| areas levees diversions | waterways 


Βά-----------ε---ε |Moderate: 
Bates | seepage, 
] depth to 
Εο---------------- |Moderate: 
Bates | Seepage, 
| depth to 
I slope. 
Bf------------ ----|Moderate: 
Benfield I depth to 
i slope. 
са-------------=--|Модегаїе: 
Catoosa | Seepage, 
| depth to 
C£*; | 
Catoosa---------- |Moderate: 
| seepage, 
| depth to 
| 51оре. 
Sogn------------- Severe: 
| depth to 
Οκ---------------- |severe: 
Clime | slope. 
| 
Qn --------------- | Moderate: 
Clíme | depth to 
] slope. 
Cs*; | 
Clime------------ Severe: 
| slope. 
| 
Sogn------------- |Severe: 
| depth to 
Cv*: | 
Collinsville-----|Severe: 
| depth to 
| seepage. 
Bates------------ | Moderate: 
] seepage, 
| depth to 
| 51оре. 
Ῥο----------------]ϑησξ---- 
Dennis I 
| 
I 


vere: 
iping. 


O Ф 


|Moderate: 
rock | thin layer, 
| hard to pack. 


| severe: 
thin layer. 
rock. 


Severe; 
thin layer. 


| 

| 

| 

| 

| 

| 
тоок, ` 

| 

|Severe: 
rock. | thin layer. 

| Moderate: 

| thin layer, 

hard to pack, 

Moderate: 
rock,| thin layer, 

| hard to pack. 


| 

IMoaerate: 
thin layer, 
hard to pack. 


Severe: 


rock.; thin layer. 


rock,; thin layer. 


| 

| 

| 

| 

lE 

| 

| 
|severe: 
| 

| 

| Severe: 
| piping. 


rock,j 


----- 1модегаќе: 
| hard to pack, 
Í wetness. 


See footnote at end of table. 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Percs slowly--- 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Soil blowing, 
depth to rock. 


Depth to rock, 
slope. | 


Percs slowly, 
depth to rock, 
Slope. 


Depth to rock, 
rooting depth. 


Depth to rock, 
rooting depth, 
slope. 


Depth to rock, 
slope. 


Percs slowly, 
depth to rock. 


Slow intake, 
percs slowly, 
depth to rock. 


Slow intake, 
percs slowly, 
depth to rock. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Soil blowing, 
depth to rock, 
slope. 


Wetness, 
percs slowly, 
rooting depth. 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
loi 
la 
| 
| 
| 
| 
| 
| 
| 
lai 
l'a 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 


Depth to rock, 
Soil blowing. 


Depth to rock 


Depth to rock, 


erodes easily. 


Depth to rock, 
erodes easily. 


Depth to rock, 
erodes easily. 


Depth to rock 


Slope, 
depth to rock. 


Depth to rock 


Slope, 


depth to rock. 


Depth to rock 


Depth to rock 


Depth to rock, 
soil blowing. 


Erodes easily, 
wetness, 
percs slowly. 


| 
Depth to rock. 


| 


Depth to rock. 


| 
| 
| 
ler easily, 
| 


depth to rock. 


Erodes 
depth 


easily, 
to rock. 


Erodes 
depth 


easily, 
to rock. 


Depth to rock. 


Slo 
pon to rock. 


Slope, 
depth to rock. 


Depth to rock. 
Depth to rock. 


Depth to rock. 


Erodes easily, 
rooting depth, 
percs slowly. 


| 
| 
| 
| 
[κε 
| 
| 
l'a 
| 
| 
| 
| 
ΝΗ 
| 
| 
| 
| 
| 
| 
lei 
| 
| 
| 
[Depth to rock. 
| 
| 
| 
| 
la 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Elk County, Kansas 119 
TABLE 14.--WATER MANAGEMENT--Continued 
Limitations for-- T Features affecting-- 


Soil name and | Pond T'Embankments, | T Terraces T 


map symbol | 


reservoir | dikes, and | 
areas 


Drainage | Irrigation | апа | Grassed 


} i levees | | Н diversions | waterways 


D£, Dg------------ |Moderate: 
Dennis | slope. 
| 
Dw---------------- |Noderate: 
Dwight | depth to 
| 
Bnss<s2F2-2 2452 |Moderate: 
Eram [ depth to 
| 
| 
En, Eo------------ IModerate: 
Eram | depth to 
| slope. 
| 
Es*: | 
Eram------------- | Moderate: 
| depth to 
| 
| 
Dwight----------- |Moderates 
| depth to 
| 
Fe---------------- | Moderate: 
Fiat | depth to 
! 
| 
Fm*: | 
Florence----- ----|Mođerate: 
j depth to 
| slope. 
Martin----------- |Moderate: 
| slope. 
| 
Iv, IWw------------ Moderates 
Ivan | Seepage. 
Kd-------- --------|8ием---- 
Kenoma | 
Τᾶ---------------- Moderate: 
Labette | depth to 
Ld*: | 
Labette---------- |Moderate: 
| depth to 
Dwight----- ------ Moderate: 
| depth to 
| 
Lg*: | 
Labette---------- Moderate: 
| depth to 


| | l | | 
|Moderate: |Peres slowly, |Hetness, |Erodes easily, | Erodes easily, 
| hard to pack, | slope. | percs slowly, | wetness, | rooting depth, 
| wetness. | | rooting depth. | percs slowly. | percs slowly. 
| severe: lDeep to water |Percs slowly, | erodes easily, | Excess sodium, 
i [rene | | | 
rock.) excess sodium. erodes easily,, percs slowly. erodes easily, 
| | | excess sodium. | | percs slowly. 
IModerate: |Percs slowly, |Hetness, [Depth to rock, ka rodes easily, 
rock.| thin layer, depth to rock.) percs slowly. | erodes easily.) depth to rock. 
| | | | | 
| hard to pack, | | | | 
wetness. 
| { | | | 
|Noderate: |Percs slowly, wetness, | Depth to rock, jm rodes easily, 
rock,, thin layer, depth to rock,; percs slowly. erodes easily.| depth to rock. 
| hard to pack, | slope. ! | | 
tness. 
pe | I | | 
| | | | | 
Moderate: |Peres slowly, lwe tness, [Depth to rock, [ες rodes easily, 
rock. j thin layer, | depth to Fock.) p percs slowly. | erodes easily.| depth to rock. 
| hard to pack, | | | | 
tness. 
з | | | | 
|Severe: |Deep to water |Percs slowly, I£rodes easily, [Excess sodium, 
rock. | excess sodium. | erodes easily, percs slowly. | erodes easily, 
ss sodium. ercs slowly. 
| | Ineo | | Р ii 
|Moderate: |Percs slowly, [νε tness, [Depth to rock, Wetness, 
rock., thin layer depth to rock.; percs slowly. erodes easily,, erodes easily, 
| Ae ke tese | P | | 
| hard to pack, | | | wetness. | depth to rock. 
tness. 
[AE | | | | 
| | | | | 
|Severe: [Deep to water Large stones, |Large stones---|Large stones, 
тоск, į hard to pack. | | droughty, | | droughty. 
slope. 
| ] | | | 
IModerate: | Percs slowly, lwetness, IErodes easily, Igrodes easily, 
| | | | | 
hard to pack, frost action, | percs slowly. | wetness. percs slowly. 
| | | | | 
| wetness. | slope. | I 
|Moderate: [Deep to water |Flooding-~----~| Favorable ----- -|Favorable. 
| Piping: | | | | 
2575 |Severe: |Deep to water |Pe rcs slowly, |Erotes easily, | Erodes easily, 
| hard to pack. ] | erodes easily. | percs slowly. | percs slowly. 
ISevere: {Deep to water [ρε rcs slowly, IDepth to rock, | Erodes easily, 
rock. | thin layer. I | depth to rock.) erodes easily.) depth to rock. 
| | | I | 
|Severe: {Deep to water [Pe ercs slowly, [ге pth to rock, |кгодев easily, 
rock. j thin layer. | | depth to Rae erodes easily. depth to rock, 
|Severe: [peep to water |Percs slowly, | Erodes easily, | Excess sodium, 
rock.| excess sodium. | | erodes easily,| percs slowly, | erodes mri 
excess sodium. percs slowly. 
| | | | | 
| | | | | 
| Severe: Ipeep to water [Pe rcs slowly, Ipepth to rock, |Erodes easily, 
rock. | thin layer. | erodes easily.) depth to rock. 
| | | | 


depth to rock. | 
l 
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reservoir 


Soil name and | 
map symbol | 


TABLE 14.--WATER MANAGEMENT--Continued 


dikes, and 


mitations for-- eatures 
Ῥοπᾶ T Embankments, | 


| Drainage | Irrigation 


Soil Survey 


affecting-- 
erraces 


| | 
and 
| | 


Grassed 


| areas | 1еуеез | | | diversions | waterways 


slope. 


| 
Lg*: | | 
Sogn------------- |Severe: [θε vere; 
| depth to rock., t thin layer. 
Τη---------------- |511ght.--------- | Severe: 
Lanton | | piping, 
| | wetness. 
Мне Slight --------- |Mođerate: 
Martin I | hard to pack, 
| | wetness. 
Ματ εσας |Moderate: |Moderate: 
Martin | slope. | hard to pack, 
| | wetness. 
Mes====sss --------IModerate: | Moderate: 
Martin | slope. | hard to pack, 
| | wetness. 
Μπ---------------- |siight — Moderate: 
Mason | | р1р1пд. 
Νς------- ~-------- | Moderate: |Moderate: 
Newtonia | seepage. | hard to pack. 
Nà*: | | 
Niotaze---------- |Severe: |Severe: 
| slope. | thin layer. 
| | 
Darnell------ ----|severe: |severe: 
| depth to rock, j piping, 
I slope, I thin layer. 
| seepage. | 
Os------------ ~---|s1ight-- ===== --|severe: 
Osage | | hard to pack, 
| | wetness. 
Ρος, | 
Pits | | 
Επομ μπας | Moderate: Moderate: 
Prue | seepage, | piping. 
| slope. | 
δι” μπαμ, |Severe: |severe; 
Sogn | depth to rock. | thin layer. 
δες ποια» ----+|severe: |Severe: 
Steedman | slope. | wetness. 
| | 
Sy---------------- |Moderate: |Severe: 
Stephenville I seepage, | thin layer. 
| depth to rock. į 
Sw*: | | 
Stephenville----- Moderate: Severe: 
| seepage, | thin layer. 
| depth to rock,| 
| | 
I I 


Deep to water Depth to rock, 


slope. 


Percs slowly, 
flooding. 


Wetness, 
percs slowly, 
erodes easily. 


Percs slowly, 
frost action. 


Wetness, 
percs slowiy. 


Wetness, 
percs slowly. 


Percs slowly, 
frost action, 
slope. 


Percs slowly, 
frost action, 
slope. 


Wetness, 
_Slow intake, 
percs slowly. 


Deep to water Erodes easily 


Deep to water (Erodes easily 


Percs slowly, |ietness, 
depth to rock, j percs slowly, 
s 


Deep to water Depth to rock 


lope. | droughty. 
| slope. 
| 
| 
Percs slowly, [Wetness -------- 
flooding. | 
| 
| 
| 
| 
Deep to water Isiope, 
| erodes easily. 
| 
| 
| 
| 


Percs slowly, |Retness, 
depth to rock, percs slowly, 
slope. | slope. 


Deep to water IDepth to rock 


Depth to rock, 
slope. 


— x dE MET E EET MEE TRECE UE RUN που eee 
o 
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б 
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ο 
< 
@ 
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D 
ч 
y 
б 
σε 
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et 
o 
H 
o 
0 
х 


| 
| 
| 
| 
Deep to water | 
| 
| 
| 
{ 


Depth to rock 


Erodes easily, 
wetness. 


Erodes easily, 
wetness. 


Erodes easily, 
wetness. 


odes easily, 
etness. 


£ 


Erodes easily 


Erodes easily 


Slope, 
large stones, 
depth to rock. 


ACA M Ep a a τος ρε шшш 
ГА] 


Iwetness, 
percs slowly. 


Erodes easily 
Depth to rock 


wetness, 
depth to rock. 


Depth to rock 


Depth to rock 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Ег 

КЕ 

| P 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

| 

lai 

to rock. | 
{ 

| 

lie 

| ү 
| {Р 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
jSlope, | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 

| 

1 


Depth to rock. 


Wetness, 

erodes easily, 
percs slowly. 

Erodes easily, 

percs slowly. 


easily, 
slowly. 


easily, 
slowly. 


Erodes easlly. 


Erodes easily. 


Slope, 
wetness, 
large stones. 


Slope, 
depth to rock. 


percs slowly. 


Erodes easily. 


Depth to rock. 


wetness, 
depth to rock. 


Depth to rock. 


Depth to rock. 
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TABLE 14.--WATER MANAGEMENT--Continued 


| mitations for-- eatures affecting-- 
Soil name and Pond Embankments, | Terraces | 


Woodson | 


| 


map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas levees diversions waterways 
| | | | | | 
Sw*: | | | | | | 
Darnell------- ---| Severe: |Severe: |Deep to water [Depth to rock, [Depth to rock [Depth to rock. 
| depth to rock,| piping, | | slope. | | 
| seepage. I thin layer. | | | | 
Vd, V£------------ |Moderate: Moderate: |Deep to water |Piocaing --—---—— |Favorable------[Favorebie. 
Verdigris | seepage. I piping. | | | | 
Wo---------------- |slight---------|severe: [peres slowly---lwetness, |Erodes easily, |Peres slowly, 
| wetness. I | percs slowly, | wetness, | wetness, 
| | | | | 


erodes easily.| percs slowly. erodes easily. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil Survey 


TABLE 15,--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


| | T Classification ] Frag- | Percentage passing | | 
Soil name and jDepth) USDA texture | | [16515 | sieve number-- 1219214 | Plas- 
map symbol | I | Unified | AASHTO I >3 | | | | | limit | ticity 
inches 4 10 40 200 index 
Bored a opo ss s; te ee 
EN | | | ot | | | | | = | 
μα ο | -10|Fine sandy loam ML, SM w | 0 Ë 0- -100!85- -100180- -100! 40-55 | «30 | NP-5 
Bates |10-32|Loam, clay loam, (Мр, CL, А-4, P o | -100|85- 100]80- E | 25-45 | 3-20 
| I sandy clay loam. | SC, SM | А- 7-6 | m |. l. 2 | | 
32 |Unweathered === === == z = = --- πος 
κ | | Mam к ο ak MEM | 
| pot | | | | | I | | 
Bb--------- d 0-10|Loan ------------- |Mby с, |a- 4, A-6 | 0 |90- 100|85-100|80- 100| 55- 90 | 20-40 | 3-15 
Bates CL-ML 
I10-26|Loam, clay loam, wt, CL, (А-4, A-6, | o !в5-200185- 100| 80- ιο0|45-85 | 25-45 | 3-20 
| | | | | Í | | | | 
| | sandy clay loam. | SC, SM | A-7-6 | | | | | | | 
26 Unweathered ση ος. тт. "rer — те, === == == 
| | bedrock | | | | | | | | 
| | И | | | | I | | l | 
B£----- --------- | 0-10|Cherty silt loam |с L [λ-6, | 0-15 |as- -100|70- -85 |70-85 | [70-85 | 30-50 | 11-25 
Benfield А- 7-6 
|10=36|si1ty clay, siltylc CH, CL 1-7 | 0-15 les- “ч 100|70-95 [iis | 40-60 | 20-35 
MEE τος | | | | | | | | | 
|. qe зу | | | | | | | | 
с1ау. 
| 36 | unweathered | --- | === E [Ved dis haze ai. aet ces 
| | κ | | | | | | | | | 
|| Sp Се | | | | | | | | | 
Ca SSS suns -----| 0- -i0|siit loam-------- |с, [Avs , λ-6 | ο |1 100 | 100 |96-100|65~ 97 | 30-37 | 8-14 
Catoosa |10-34| Silty clay loam, |CL | A-6, | o [в5- aw 100185-100170-98 | 33-48 | 12-22 
UNE sco ος | ке ЖЕМ |. | | | 
| 34 pawa a thered | - | --- | === | | т=ш= | -- | --- | --- [ --- 
bedrock. 
| | Í | | | | | | | | 
σεν: | | | | | | | | | | | 
Catoosa------- us 9 Isilt loam-------- [ου P -4, А-6 | 0 ll 100 | 100 (3 6- -100|65-97 | 30-37 | 8-14 
| 922615110 clay loam, |CL |λ-6, | o 185- id 100|85- ΠΡ | 33-48 | 12-22 
ЭЩ ο | [rate |... | |___ | | | 
nweathere == === == m === mm -—— 
| | pear | | | | | | | | | 
ock. 
| | | | | | | | | | | 
δοση---------- “= | 0-8 lsi1ty clay loam feu, MH, CHÍA-6, A-7 | 0-10 |85- 100/вѕ- 1ο0|85- 100|70-100| 25-55 | 10-25 
a p --- = am --- 
pm pj τα ον 
ο. | 0-10|stony silty clay |с, сн |a- 7 | 5-15 | 90- 100|90- 100|85- 10080- 95 | 40-60 | 20-30 
Clime loam. 
lio-27!siity clay, clay, cu, CL (А-7, А-6 | o /95-100/95-100/95-100|85-05 | 35-60 | 15-35 
| | | | | | | | | | | 
А ο e I | | | | | | | 
|27-33|silty clay, clay, CL, CH, SC|A-7 | o |78-100]55-100150-95 |40-90 | 45-60 | 20-30 
ео Ἢ | | | | | | | | 
Ista. ο το ЕР ο ο ος πω τς πλω ουν.» 
К ον | | | | | | | | | 
ү. е0 | | | | | | | | | 
Cm-------- | o- -lo|siity clay------- |с, CH |А-7 | 0-5 |2 0- -100|90-100]85- 100|80- 95 | 40-60 | 15-35 
Clime |10- 2a Silty clay, clay, CH, Сиш |A-7, A-6 | 0 [95-100|95-100|98-100|85-95 | 35-60 | 15-35 
| | silty clay loam. | | | |25 | | | | | 
124-3115116у clay, clay,|CL, CH, SC|A-7 | о 175-200155-100150-95 40-90 | 45-60 | 20-30 
| ο - ч | | | | | | | | 
| Pig ie ον MEE NM DOS E η TRIP ο, 
| 31 Unweathered | | | | | | i | | 
| | | | | | | | | | 
1 I I 1 1 I l I I ι 


| bedrock. 
I 


See footnote at end of table. 


ΕΙΚ County, Kansas 


Soil name and | 


map symbol | 
l 
Ede | | | 
Clime----------- [ο -10 |stity clay------- Ісі, CH 
j 10> 24/Silty clay, clay, CH, CL 
| | silty clay loam. | 
j 24731 Silty clay, pu CL, CH, SC 
| | shaly silty 
| | с1ау. | 
| 31 |Unweathered | >= 
| | bedrock. | 
Sogn------------ | 0-8 [silty clay loam Іор, м MH, CH 
| 8 jUnweathered | 
| | bedrock. | 
бк: | | | 
Collinsville-- -| 0-8 Pine sandy loam !sM, ML, 
| l'er- 
| | | CL-ML, 
SM-SC 
| 8-14|Fine sandy loam, lsm, SC, 
| | loam, stony fines ML, CL 
| | sandy loam. | 
| 14 |бпчеа+һегеа | == 
| | bedrock. | 
Bates----------- | 0-8 |Fine sandy loam lut, SM 
| 8- 28 Loam, clay loam, (Mb, CL, 
| | sandy clay loam. j SC, SM 
| 28 |Unweathered | προ 
| I bedrock. | 
De------ ! o-121511t 1oam-------- IML, CL, 
Dennis | | | CL-ML 
|12-20|silty clay loam, E 
| | clay loam. 
2060 Clay, silty clay, |CL, cH 
| | silty clay loam. | 
Df--------------- | о-1зізіл loam-------- lu, CL, 
Dennis CL-ML 
|13- "m clay loam, fcr 
| j clay loam. | 
|20-601С1ау, silty Toan.) CH 
| | sllty clay loam. 
Dg----- асаа ! 0-7 [5111 clay loam m 
Dennis | | | 
| 7-13 /Silty clay loam, [e 
| J clay loam, | 
[13760Clay, silty clay, CL, CH 
| | silty clay loam. j 
ри--------------- | o-4 15116 1oam-------- lcL-ML, CL 
| | 
Dwight | 4-27 |С1ау, sllty clay lee 
{27742 Clay, silty clay, CL, CH 
| I silty clay loam. | 
| 42 [Unveathered | - 
| | bedrock. | 
Έπ--------------- | o-10lsiit loam-------- [ου 
Eram {10733 Clay, silty Clay, CL, CH 
| | clay loam. | 
| 33 j Weathered bedrock) === 
| 
I 
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Depth| USDA texture 
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ticity 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
T T CI fication  Frag- Percentage passing T T 
| | text | S REN [nents | sieve number-- |Liquià | Plas- 
Soil name and jDepthy USDA texture | νεος | ας | | | | dues | s 
me ed | | | A АКУ Др; ss x index 
——————————— a 41040000480. 
= πο με μαμα 
2 x š - 48 | 12-25 
πμ ο | 0-9 [sity clay loam |съ |А, , | © [85-100|85-100/85 и 95 | 33- | 
το n I ! ! š 15-35 
! 9-30|clay, silty clay, |с, CH la- 7, A-6 | o fos- са 100 |90- Ed 98 | 37-65 | 
| (clay loan. | | E ge а E КШК К 
| 30 pieatheres bedrock --- | --- | I | | | | | 
| ! | 33-48 | 12-25 
Fosscsss de ee | 0-6 [silty clay loam |с, [^6 , | 9 [85-200|85-100185- $i 95 | | 
Eram ч7- | | | _ devas 
| e-31lclay, silty clay, сі, сн la, A-6 | 0 E n 100| 90- id 98 | 37-65 | 
|, [Clay loan. | | I 15 Ενα μυών 
| 31 jinntnered bedrock | --- } === | = | | | a | 
| 
| | | | | | | | | 
p | 0-10! | la-4, a-6 | o las- 100|85- 100185-100175-95 | 30-37 | 8-13 
πα ο πα 0-10|siit 1eam-------- [αι А-4, | ! | | 30-37 | 8-19 
[10-30 30|ciay, silty clay, ІСІ, CH |λ-7, A-6 | 0 me 100|90-100185-98 | 37-65 | 1 
| о 16218) oan, | ην CORE ORE CE, ANE αμα 
| 30 jWeatheređ bedrock j --- | -- | | | | | | | 
! | -40 | 5-15 
| | Medus {σι-μῖ, CL la-4, А-6 | o | 100 Í 100 los-100l85-100! 25 | 
Dwight---------- 0-4 15116 loam : I | | {95-100 | 25-10 | 5-15 
š | 4-4 41|С1ау, silty clay |сн |Α-7 | o | 100 | 100 |95-100|90-100| 50-70 | 25-4 
| 41 |Unweathered | === | --- | - | | | | | 
| | Bedrock. | | | | | | | | | 
| |95- = : 5-25 
Ἠῶ--ρθ-αοησώςὃὟ | ο-11|511εγ clay loam |с, сн [A-6, | 0 | 100 | 100 |95-100|73-98 | 35-55 | 1 
ка Eel | miis E ο ον μμ DOE Pm 
11730 | Unweathered | --- I === | | | | | | | 
| | bedrock. Í | | | I | | | | 
| | | | | | | | | 
ps | о-в | | | -2 | 0-10 130-90 20-75 |20-75 !20-70 | 25-35 | 10-20 
Fl σε-------- Cherty silt loam |GC, SC, CL, A-6, A x |29- |297 | 7 | : 
Te. | 612] net stie loam, 5С, SC, CL|A-6, A-2 | 5-20 |30-75 {15 70 [15-70 [15-65 | 25-35 | 10-20 
ү” | very cherty | | | | | | | | 
silty clay loam. | hna hon 7 " κα: 
h2- -32| Very cherty silty|GC, SC {A~2, А-7 [10-20 130-70 |20-45 [20-45 115-40 | 50-65 | 
| — | clay, very | | | | | | | | | 
| | cherty silty | | | | | | | | | 
clay loam. ee _ _ бее 
132-9lcoarse cherty lcc, sc, ΟΗ/Α-2, А-7 |10- 40 |30- 90 |20-80 120-75 |15-70 | 50-75 | 3 
| | clay, cherty | | | | | | | | | 
|o Chen very | | | | | | | | | 
оо ME | pres TL SA ο n eso ο. 
| 49 [Unwenthardn [n m jo 08994 99 | | | | | | 
| | bedrock. | | Ж | | | | | | 
-100|80-100| 35-45 | 15-25 
Martin---------- | 0-9 |si1ty clay loan [Οἱ [AS MEE | 100 | 100 n i | | 
Е E -70 | 25-40 
| 9 -éo|siity clay, clay Ica, CL Ja- 7 | o |200 | 100 (95 τ. E 40 
| 5-40 | 7-20 
| o-33!siit loam-------- ler la-4, А-6 | o  |95-100/95-100|90-100/70-100/ 25-40 | 
Iv, Iw----------- 0-33,Silt loam 4, lo | 1707 | š ES 
Ivan |33-60| stt loam, silty |с |х-4 , A- e, O |95-100195-100190-100165-100) 25-45 | 7 
| | clay loam, loam. | À-7-6 | | | | | | | 
ο ο. : is 
Kd--------------- | 0-8 jsut loam-------- [Che CL-ML, A-4, A-6 | o |в5-100[85-10085- iA ud E 25-40 | 3 
Po | g-sol | | lo las- 100|85- 100! g5-100!85-100! 50-75 | 30-48 
8-50;Silty clay, clay (CH A-7 I I | i 
22220 [silty clay, silty CL, сн la-7 | 0 |8 85- 100|85- 100|75-100| 75-95 | 25-4 
| | J 
' I 


| 25-65 
| clay loan. | | | 
| | t 1 1 


BI | 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
| | | CTassification jFrag- | Percentage passing | | 
Soil name and [рер USDA texture | | es | sieve number-- Liquid I Plas- 
map symbol | | | Unified | AASHTO | | | | | | limit | ticity 
enel 4 10 40 200 index 
SIME EOD s a s Dd, ss 
|> | | | ΚΕ | | | | 
ο So | 0-9 |sitty clay loam = la-6, | ο |85- =100185- -ιοο]85- в -1o0| 30-50 | 10-25 
Labette | | | А-7-6 | | | | | | | 
9-30!Silty clay, siitylCH, сц |А-7—6 0-20 |75-100| 70-100]65-100|60-100| 40-60 | 20-35 
s ae | ү 20 [65100160108] | 
| | cherty silty | | | | | | | | | 
| | с1ау. | | | | | | | | | 
| 30 |Unweathered | === | eee | === fase | = | Bes | ien | ‚шы | === 
bed. κ. 
| 5 | | | | | | | | | 
τάκ: | | | | | | | | | | | 
Labette--------- | 0-9 [silty clay loam le L la-6, | 0 |85- 100|85- =100[в5- -100|85- 100] 30-50 | 10-25 
A-7-6 
| o-3olsi1ty clay, siltylcu, с la-7-6 | 0-20 |75- ere 100!60-100! 40-60 | 20-35 
| | clay loam, | | | | | | | | 
| | cherty silty | | | | | | | | | 
| | с1ау. | | | ] | | | | | 
| 30 |Unweathered | == | === | vss | a | = | ais | rm I ae | € 
bedrock. 
| [mcum | | | | | | | | 
μμ ασε | 0-4 |5111 loan onus jam, CL [Δ-4, А-6 | 0 | 100 | 100 |95-100|85-100 25-40 | 5-15 
| 427 Clay, silty clay |C |л-? | о 1 200 1 |95- 100! 90-100} 50-70 | 25-40 
|27-42|C1ay, silty clay,|CL, Сн А-7 | o 11ο | 100 | 95-1001 90-109} 45-60 | 25-40 
| silty clay дош | | | | | | | | 
| 42 jSnweathered | dd amm; | ποπ | ==" | === | "== | =т=. | -—— | a | ==. 
bedrock. 
| [ΞΡ | | | | | | | | | 
Lg*: | | | | | | | | | | | 
Таһеїте--------- | 0-9 Isi1ty clay loam Ic CL |A-6, | 0 |85- 100|85-100|85-100|85-10 οἱ 30-50 I 10-25 
А-7-6 
| ө-2615116у clay, siitylcH, cL А-7 | 0-20 !75+100!70-100!65-100!60-100! 40-60 | 20-35 
| | clay loam, | | | | | | | 99 | 
| | cherty silty | | | | | | | | | 
| | clay. | | | | { | | | | 
| 26 |Unweathered | ded | -— | οἷς | — | wee | — | ae | ae | --- 
bedrock. 
| d ого. | | | | | | | | | 
БЗВ dassin | 0-8 Isilty clay loam (Сі L, ΜΗ, cula-6, А-7 | 0-10 las 100] 85- 100|85- 100! 70-100! 25-55 | 10-25 
Ec ο οσα κοκ ee 
κ. 
τως. | | | | | | | | | 
шл----<-=---<----- | 0-7 |siity clay loam ie CL-ML lana, λ-6 | ο | 100 |95- 100|90- -100| 80-95 -95 | 25-38 | 6-15 
Lanton | 7- 3615116 loam, silty (^74, A-6 | 0 | 100 [257100] 85- 100| 80-95 | 30-38 | 8-16 
clay loam. 
|36-60|Clay, silty cial: CL la-7 | 0 | 100 |95- шов; 100175- 95 | 40-55 | 18-28 
silty clay loam. 
| | | | | | [ | | | | 
Μο--------------- | o-i2lsiity clay loam cL la-6, { o l 100 | 100 195-100! 80-100! 35-45 | 15-25 
Martin | | | | a-2-6 | | | | | | | 
bh clay, clay Ica, CL 1-7 | 0 | 100 | 100 [95-100 |во-1оо! 40-70 25-40 
ο ο ο =- | o- 9 |snity clay loam [οι а-в, А-7 | o | 100 | 100 195-1001 80-100} 35-45 | 15-25 
Martin | 960|Siity clay, clay |CH, Cb А-7 | o | 100 | 100 j55-100|80-100| 40-70 | 25-40 
Me-------- denos | 0-7 silty clay------- Ica, CL la-7 | ο | 100 | 100 les- -100|80- -100| 40-70 | 25-40 
Martin | 2-6o|Silty clay, clay |CH, CL — [A-7 | o [100 } too |95-100|80- 100] 40-70 | 25-40 
мп--------------- | o- 1415126 ο 22222 [οι lana, λ-6 | 0 | 100 | 100 |96-1οο]65- 98 | 30-37 | 8-13 
Mason 14-60|Silty clay loam, |CL [А-6, A-4,| o [98-100[98-100]96-100|65-98 | 30-43 | 9-20 
Clay loam, silt | А-7 | | | | | 
| | | l | | 
i I і I l 1 


| 

| 

| | loam. 
I I 


See footnote at end of table. 


| | 
| | 
1 i 


I sandy clay loam. j 
32 j"eathered bedrock) 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
| | | Classification Frag- | Percentage passing T 
Soll name and jPepth| USDA texture | | pnents | sieve number-- Глаша | Р1а5- 
map symbol | | | Unigiea | smo |»3 |р T C | .— | mt | ticity 
| : inches 4 | 10 | 40 200 | index 
PN | | | E | | | | | B | 
ο casas | ο-12|511ε loam-------- |с |a-4, A-6 | 0 | 100 | 100 l96-100|65- 97 | 30-37 | 9-14 
Newtonia 12-18|S11t loam, silty A-4, А-6! o | 100 ! 100 !96-100180-әв | 30-40 | 9-16 
| | clay loam. us | | | l | | | | 
|18-26|silty clay loam [ου |А-6, | 0 | 100 | 100 |98-100| 90-98 | 33-42 | 12-19 
А-7-6 
|26- 6o|siity clay loam, |с, сн |л-в, А-7 | 0 | 100 | 100 |96-100|90-98 | 37-60 | 15-34 
silty clay, 
| | cla | | | | | | | | ! 
| [ores | | | | | | ] i | 
Ndx: | | | | | | | | | | | 
Nicbuzgocceo oid | 0-7 |Cobb1y loam=--=== [SMe о, 1-2, А-4 (25-50 150-75 |50-75 |40-75 125-70 | «31 | NP-10 
[4 
| 7-30)Siity clay, silty (CH Cl [α-τ, λ-6 | 0 |95-1οο|95-1οο/90-1οο]0-1ο0 35-65 | 15-40 
clay loam, clay. 
| 30 |Unweathered | =b: | ¿sz | = | — | 2-6 | sus Mss | zum | zs 
bedrock 
| | : | | | | | | | | | 
Darnell--------- | 0-4 |Fine sandy loam |5м, sc, |к-а, A-2 | 0-15 [90-100] 90-100/85-100|30-60 | «30 | NP-10 
L, CL 
| 4-12!Fine sandy loam, ISM, SC, laa, A-2 | 0-10 [πο-1οο | 70-100|60-100|25-60 | <30 | NP-10 
| loam, gravelly ML, CL | 
| | fine sandy loam. | | | | | | | | | 
12 |weathered bedrock! --- Bove UM gee those: reve Ίμως. шшш oP шшш! ыша 
| | | | | l | | | | | 
a A E Ks 118110» clay loam [οι |A-7-6 | 0 | 100 | 100 | 100 |95-1ο0) 40-50 | 20-30 
Osage 111-6 0)Silty clay, clay, CH, CL [A77 I 0 | 100 | 100 | 100 [257100 40-80 | 20-50 
| | silty clay loam. | | | | | | | | | 
Pot. | |! | | E de ge mp oda xe ἡ 
Pits 
| | | | | | ] | | | | 
ρές-5ε-ωββοοώεα as Ks 11 Fine sandy loam |SM-SC, SM ΕΝ |д-4 | 0 | 100 |98 =100|90- 100|36- 50 | «26 | ΝΡ-7 
Prue |11-48}Loam, clay loam, (CL, 5С |A-4, А-6 | Ο | 100 | |90-1ο0]36-85 | 25-35 | 7-15 
n | sandy clay Loam. | | | | | | | 
|48-εοἰδι1εν clay, silty|CL, CH |A-6, Ἀ- | ο |70-100170-100165-100165-99 | 35-60 | 15-35 
lay loam, clay 
| IS : | | | | | | | | | 
loam 
| | ` | | | | | | | | | 
Shsccdue тшгошыгы | о-в [Silty clay loam |6ἱ, MB, cHla-6, А-7 | 0-10 |85-100}85- 100185-100 | οἱ 25-55 | 10-25 
Sogn | 8 |Unweathered | === | oa. | === | === |-- == | == | | === | = =s 
bedrock. 
| | | | | | | | | | | 
ο ERE ---| 0-7 [Stony loam------- |с la- 4, A-6 udo |75- 100175- -100| 70- -100|51- 98 | 30-37 | 8-14 
Steedman | 7:36|Clay, silty clay ο сн [мт о [98-100]95- 100|95- 100|90-99 | 41-70 | 20-40 
| 36 jWeathered bedrock j oe | | -=- | === | === | === тег | --- | m= 
„кетик ш | 0-11|Fine sandy loam [SMe эс, la-a (| 0-15 [в5-100185-100180-100136-60 | «30 | NP-10 
ephenville , 
|11-32|Fine sanáy loam, Isc, CL la -4, A-6 | 0 | 100 |pe- 100|90- 100| 36-65 | 20-37 | 7-16 
sandy clay loam. 
| 32 |Weathered bedrock| mm | == ! mmm | =" E az: | mmm | mme ! тт | omer 
Sw*: | | | | | | | | | | | 
Stephenville----| 0- -11]ξ1π6 sandy loam lsu, SC, la- -4 | 0-15 [85-1 00] 85- 100] 80- 100| 36-60 | «30 | NP-10 
ML, CL 
а sandy loam, Isc, cL la- 4, A-6 | 0 | 100 i 100|90- -100!36-65 | 20-37 | 7-16 
| | | | lig | | 
| | EK u ы 
4 I I 1 П 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | T CTassIflcation |Frag- T Percentage passing | | 
——————— 


Soil name and [Perth] USDA texture | | m | sieve number-- [229939 | Plas- 

map symbol Unified AASHTO T T limit ticit 

dii | | | | libens 4 | 10 | 40 | 200 | | index 
P | A | | | | Ht 


| 
δαν | | | | | | | | 
| 


| | | 
Darnell--------- | o-4 |кїпе sandy loam ‘sm, sc,  |A-4, А-2 | 0-15 |80-100]90-100|85-100|30-60 «Go | ΝΡ-Ι0 
[ΠῚ ICE ο ας | 
| 4-12!Рїпе sandy loam, |5Μ, SC, LET A-2 | 0-10 |7ο- 100}70-100|60- ee | «30 | NP-10 
| | loam, qravelly | ML, CL | | | | | | | | 
(әз. Poser ΘΗΝ Loam- | | | | | | | | 
| 12 | 'eathered bedrock | aks πο μα. po pem | --- ees λα. р sem 
Vd--------------- | o-17]s11t 1oam-------- ісі, cL-ML,la-4, А-6 ο | 100 | 100 !95-100!65-100! 22-38 | 2-13 
THREE pone, ic | © |200 | 100 |95-100) 65-200) | 
[17-60lsiit loam, silty ry Ia-4, a-6,! ο | 100 | 100. los- -100|so- -100! 30-45 | 8-23 
| pedem. | COR ο αυ. QU Eu M 
у--------------- | 0-7 Ísilt loam-------- |с, CL-ML,!a-4, А-6 | o | 100 { 100 !95-100!65-100! 22-38 | 2-13 
с [ΟῚ É | | O [190 [100 j95-100/65-100, | 
| 7- sosit loam, silty ler [λ-α, A-6,| ο | 100 | 100 |95- -100|g0- -100| 30-45 | 8-23 
| | с1ау 1оап. | | Ἀ-7-6 | | | | | | 
Wo--------------- | 0-8 |811ε loam-------- |с, CL-ML x A-6 | 0 | 100 | 100 |90-100]a5- -100| 25-40 | 5-20 
Woodson dtc 46 Silty clay, clay | 0 | 100 р 95- 100] 95- -100190- 100) 50-65 | 30-45 
| o [100 [95- 100| 95-100|90-100| 45-65 | 20-40 
| | | 


| 46-60|Silty clay, clay, cn, CL IA; 
| 


| | sllty clay loam. | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


] 


Entries under "Erosion factors--T" apply to the entire 
" and "Organic matter" apply only to the surface layer. 


Entries under "Wind erodibility group 


Absence of an entry indícates that data were not available or were not estimated 


[The symbol < means less than; > means more than. 
profile. 
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| Soil [salinity] 
water jreactionj | 
capacit 
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Moist | 
bulk | 


densit 


|Depth [Clay 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--SOIL AND WATER FEATURES 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--ENGINEERING INDEX TEST DATA 


[LL means liquid limit; PI, plasticity index; MD, maximum dry density; and OM, optimum 
moisture] 
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TABLE 19.--CLASSIFICATION OF THE SOILS 
— n — - x R >Ü ° °— ə, —CÜ >D Ü ,> .— ———ən — nxo —>  —ə o— 


Soil name | Family or higher taxonomic class 
— n 4. q. — n  ——  — —  — 
| 
Bates--------------------- | Fine-loamy, siliceous, thermic Typic Argiudolls 
Benfield------------------ | Fine, mixed, mesic Udic Argiustolls 
Catoosa------------- tendas | Fine-silty, mixed, thermic TypiceArgiudolls 
Clime--------------------- j Fine, mixed, mesic Udorthentic Haplustolls 
Collinsville---------- ud Loamy, siliceous, thermic Lithic Hapludolls 
Darnell------------------- | Loamy, siliceous, thermic, shallow Udic Ustochrepts 
Dennis------------- w | Fine, mixed, thermic Aquic Paleudolls 
Dwight----------- --..----- | Fine, montmorillonitic, mesic Typlc Natrustolls 
Eram--------- ολ ιτ σος | Fine, mixed, thermic Aquic Argiudolls i 
Fiat---------------------- | Fine, montmorillonitic, thermic Vertic Argiaquolls 
Florence------------------ | Clayey-skeletal, montmorlllonitic, mesic Udic Argiustolls 
Ivan---------------------- | Fine-silty, mixed, mesic Cumulic Hapludolls 
Kenoma------------ ------ ЯБ, Fine, montmorillonitic, thermic Vertic Argludolls 
Labette----------------- -=j Fine, mixed, mesic Udic Argiustolls 
Lanton------------------ “| Fine-silty, mixed, thermic Cumulic Haplaquolls 
Martin-------------------- | Fine, montmorillonitic, mesic Aquic Argiudolls 
Mason------------ gem mmi Mai Fine-silty, nixed, thermic Typic Argiudolls 
Newtonia--------------- "| Fine-silty, mixed, thermic Typic Paleudolls 
Niotaze---------------- nr Fine, montmorillonitic, thermic Aquic Paleustalfs 
Osage--------------------- | Fine, montmorillonitic, thermic Vertlc Haplaquolls 
Prue------------ ---------- | Fine-loamy, siliceous, thermic Mollic Paleudalfs 
Sogn------------ να NP Loamy, mixed, mesic Lithic Haplustolls 
Steedman------------------ | Fine, montmorillonitic, thermic Vertic Haplustalfs 
Stephenville-------------- | Fine-loamy, siliceous, thermic Ultic Haplustalfs 
Verdigris----------------- | Fine-silty, mixed, thermic Cumulic Hapludolls 
Woodson------------------- | Fine, montmorillonitic, thermic Abruptic Argiaquolls 
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INTERPRETIVE GROUPS 


Map | Map unit | Land | Prime | Range site 
symbol! [capability farmland* | 
| | | | 
Ba  |Bates fine sandy loam, 1 to 4 percent slopes------------------ | IIe | Үез | Loamy Upland. 
Bb | Bates loam, 4 to 7 percent β]ορ6β----------------------------- | IIIe | Yes |Loamy Upland. 
B£ Benfield cherty silt loam, 4 to 10 percent slopes------------- үте | Мо jLoany Upland. 
Cd Catoosa silt loam, O to 2 percent slopes-------- ΕΙ тте | Yes | Loamy Upland. 
C£ ICatoosa-Sogn complex, O to 8 percent slopes eases audax mu ei VIe | No 
| Catoosa---------------- анаа da a a а ον οι | | сапу Upland. 
| Sogn------ eaae een cnc ----------------------- ------------ -- | jShallow Liny. 
Ck leiine stony silty clay loam, 20 to 30 percent slopes---------- | VIIe | No jLimy Upland, 
Cm [Clime silty clay, 3 to 7 percent slopes----------------------- | We | κο |Limy Upland. 
Cs IC11me-Sogn complex, 5 to 20 percent ο σας ποσα» | VIe | No 
Н Clime---------- шашышкан кын seca En eT πε | [[{πγ Upland. 
| Sogn----------- кетешн uenemesee usua mese panda | jShallow Limy. 
Cv Ico11insville-Bates fine sandy loans, 2 to 8 percent slopes---=] VIe I No 
| Collinsville---------------------------4----29----2-2-2-2-4-2-2--- "| | |$па11оў Sandstone. 
| Bates-----------2---- πώς ου κκ κο. ul I | Loamy Upland. 
De jpennis silt loam, 1 to 4 percent slopes-------------- mesesecen | IIe i Yes jboamy Upland. 
Df |Dennis Silt loam, 4 to 7 percent slopes----------------------- | IIIe | Yes Loamy Upland. 
Dg [Dennis silty clay loam, 3 to 7 percent slopes, eroded--------- I IVe | Yes sd Upland. 
Dw jPwight silt loam, O to 2 percent slopes----- ον ο ЕДЫ | IVs | No jClaypan. 
Em στ. silt loam, 1 to 4 percent siopes------- —————————— ο πα 1116 I Yes j Loamy Upland. 
En jErem silty clay loam, 4 to 7 percent slopes-------------- FRANE IVe i No jGley Upland. 
Eo Eram silty clay loam, 3 to 7 percent slopes, eroded------- REN IVe I No |С18у Upland. 
Es |Eram-Dwight silt loams, 1 to 4 percent slopes----------------- | IVe | Мо | 
| Eram--------------------------- mme meum ATTE nO neu | | Loamy Upland. 
| Dwight-------------- ти айык een ο ае ыд н ы Ка ЕЕ НЫ ck] | jClaypan. 
Fe [Fiat prem Clay loam, 1 to 3 percent slopes------------------- | 1119 | Yes** [Clay Upland. 
Fm |Florence-Martin Complex, 2 to 12 percent ορ ο eo T] VIe | No [Loany Upland. 
Iv joven silt loam, channeled----------------------- EET EER TERE | Vw | Νο | Loamy Lowland. 
Iw | Evan silt loam, occasionally flooded------------- ο τι IIw | Yes jLoamy Lowland. 
Ka { Кепота silt loam, 1 to 3 ретсерь slopes---------- πε οσοι IIIe I Yes ¡Clay Upland. 
La | аре е silty clay loam, 1 to 4 percent slopes τν ον ss. IIe | Yes jboamy Upland. 
Là jLabette~Dwight complex, 0 © 3 percent atopes este ee IIIe | Мо | 
| Тађеёёе-- === -----------------------6--------5--- РВЕЗЕ | j Loamy Upland. 
| Dwight----- οι nea seen seen ese a ase E imaku ВЕЕ I jClaypan. 
Lg jabette-Sogn silty clay loams, O to 8 percent slopes------- == VIe | Мо | 
| Labette------------ лане s στο οσο н аА рЫ | | Loamy Upland. 
Sogn-----------------2---- ike davis iri irte ο πε αυτό ELE | | [258219 Limy. 
Ln аап боп silty clay loam, occasionally flooded---------- -------- | τιν | Yes** Loamy Lowland. 
Mb jMartin silty clay loam, 1 to 4 percent slopes----------------- | 119 | Yes jLoamy Upland. 
Mc Martin silty clay loam, 4 to 7 percent slopes----------------- IIIe | Yes j Loamy Upland. 
Me jMartin silty clay, 3 to 7 percent slopes, eroded ον | IVe | No jboamy Upland. 
Mn |Мазоп silt loam--------------------------4-------- οι. 1 I Yes | Loamy Lowland. 
Ne jNewtonia silt loam, 1 to 3 percent slopes--------------------- | IIe | Yes |20827 Upland. 
Nd (Мао верасе complex, 6 to 35 percent slopes--------------- | VIe I No | 
| Niotaze------------------ ee ni Un ir un a om ο αν а Ier иран i | | joavannah:, 
| Darnell-----------------------2------- ruere οσα αασι σας ecc | | jShallow Savannah. 
05 josage silty clay loam, occasionally flooded----------- πε IIw | Yes** | салу Lowland. 
Po Pits, quarries. | Í | 
Pr [ρευε fine sandy loam, 2 to 6 percent slopes----------- μι IIIe | Yes j Loamy Upland. 
Sh |Sogn sllty clay loam, O to 3 percent ορ eee MESS της VIIs | Νο jSballow Limy. 
St jSteedman stony loam, 5 to 20 percent slopes------------------- | VIe | No jLoamy Upland. 
Sv [Stephenville fine sandy loam, 1 to 4 percent ες e «ο Ile | Yes Jšavannah, 
Sw |Stephenville-Darnell fine sandy loams, 1 to 6 percent slopes--| VIe I No 
| Stephenville------- Fogata pi casas aa eu Erde αφ Ρα. | |savannah, 
| Darnell-------2------- λε -.Á.......... HACER | [Shallow Savannah. 
va |jverdigris silt loam, сһаппе1ед-------==------------------ val | Vw | No Loamy Lowland. 
γε jVerdigris silt loam, occasionally flooded-------- ---------- --- IIw | Yes |Loany Lowland. 
Wo {Woodson silt loam, 0 to 2 percent slopes----- ee ea aa ae 115 | Yes** [Clay Upland. 


—————————————— a Q FI x μαι» 
* A soil complex is treated as a single management unit in the land capabilíty classification and prime 


farmland columns, 
** Where drained. 
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programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND 


NIOTAZE-DARNELL-STEPHENVILLE association: 
Moderately deep and shallow, gentiy sloping to steep, 
somewhat poorly drained and well drained soils that 
have a clayey or loamy subsoil; on uplands 


STEEDMAN-DENNIS-ERAM association: Moderately 
deep and deep, gently sloping to strongly sloping, 
moderately well drained soils that have a dominantly 
clayey subsoil; on uplands 


FLORENCE-MARTIN association: Deep, gently sloping 
to strongly sloping, well drained and moderately well 
drained soils that have a dominantly clayey or cherty 
clay subsoil; on uplands 


MASON-VERDIGRIS-LANTON association: Deep, 
nearly level, well drained and somewhat poorly 
drained soils that have a silty subsoil; on stream 
terraces and flood plains 


CLIME-SOGN-LABETTE association: Moderately deep 
and shailow, nearly level to moderately steep, well 
drained and somewhat excessively drained soils that 
have a clayey or silty subsoil; on uplands 


ERAM-KENOMA-CATOOSA association: Moderately 
deep and deep, nearly level to moderately sloping, 
moderately well drained and well drained soils that 
have a clayey or silty subsoil; on uplands and high 
terraces 
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SOIL LEGEND 


NAME 


Bates fine sandy loam, 1 to 4 percent slopes 
Bates loam, 4 to 7 percent slopes 
Bentield cherty silt loam, 4 to 10 percent slopes 


Catoosa silt loam, 0 to 2 percent slopes 
Catoosa-Sogn complex, 0 to 8 percent slopes 

Clime stony silty clay loam, 20 to 30 percent slopes 
Clime silty clay, 3 to 7 percent slopes 

Clime-Sogn complex, 5 to 20 percent slopes 
Collinsville-Bates fine sandy loams, 2 to 8 percent slopes 


Dennis silt loam, 1 to 4 percent slopes 
Dennis silt loam, 4 to 7 percent slopes 
Dennis silty clay loam, 3 to 7 percent slopes, eroded 
Dwight silt loam, 0 to 2 percent slopes 


Eram silt loam, 1 to 4 percent slopes 

Eram silty clay loam, 4 to 7 percent slopes 

Eram silty clay loam, 3 to 7 percent slopes, eroded 
Eram-Dwight silt loams, 1 to 4 percent slopes 


Fiat silty clay loam, 1 to 3 percent slopes 
Florence-Martin complex, 2 to 12 percent slopes 


Ivan silt loam, channeled 
Ivan silt loam, occasionally flooded 


Kenoma silt loam, 1 to 3 percent slopes 


Labette silty clay loam, 1 to 4 percent slopes 
Labette-Dwight complex, 0 to 3 percent slopes 
Labette-Sogn silty clay loams, 0 to 8 percent slopes 
Lanton silty clay loam, occasionally flooded 


Martin silty clay loam, 1 to 4 percent slopes 
Martin silty clay loam, 4 to 7 percent slopes 
Martin silty clay, 3 to 7 percent slopes, eroded 
Mason silt loam 


Newtonia silt loam, 1 to 3 percent slopes 
Niotaze-Darnell complex, 6 to 35 percent slopes 


Osage silty clay loam, occasionally flooded 


Pits, quarries 
Prue fine sandy loam, 2 to 6 percent slopes 


Sogn silty clay loam, 0 to 3 percent slopes 

Steedman stony loam, 5 to 20 percent slopes 

Stephenville fine sandy loam, 1 to 4 percent slopes 
Stephenville-Darnell fine sandy loams, 1 to 6 percent slopes 


Verdigris silt loam, channeled 
Verdigris silt loam, occasionally flooded 


ELK COUNTY, KANSAS 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Smail airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEM & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


KANSAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 


Marsh or swamp 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS ND 


ESCARPMENTS 
Bedrock ААА 
(points down slope) 
Other than bedrock U 1 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Woodson silt loam, O to 2 percent slopes Without road nnn 


IU Spring 
ΠΠ 


2 ο) 
With railroad ттт 


DAMS 


With road 


Well, artesian 


Well, irrigation 


Wet spot 
Large (to scale) 


Medium or small 


PITS 


Gravel pit 


Mine or quarry 
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